Laser backscatter measurements of the lower atmosphere by McCormick, M. Patrick
W&M ScholarWorks 
Dissertations, Theses, and Masters Projects Theses, Dissertations, & Master Projects 
1967 
Laser backscatter measurements of the lower atmosphere 
M. Patrick McCormick 
College of William & Mary - Arts & Sciences 
Follow this and additional works at: https://scholarworks.wm.edu/etd 
 Part of the Physics Commons 
Recommended Citation 
McCormick, M. Patrick, "Laser backscatter measurements of the lower atmosphere" (1967). 
Dissertations, Theses, and Masters Projects. Paper 1539623645. 
https://dx.doi.org/doi:10.21220/s2-47s6-jt23 
This Dissertation is brought to you for free and open access by the Theses, Dissertations, & Master Projects at W&M 
ScholarWorks. It has been accepted for inclusion in Dissertations, Theses, and Masters Projects by an authorized 
administrator of W&M ScholarWorks. For more information, please contact scholarworks@wm.edu. 
68-810
McCORMICK, Michael Patrick, 1940- 
LASER BACKSCATTER MEASUREMENTS OF 
THE LOWER ATMOSPHERE.
The CoUege of William and Mary in Virginia, Ph.D., 1967 
Physics, general
University Microfilms, Inc., Ann Arbor, Michigan
LASER BACKSCATTER MEASUREMENTS OF THE LOWER ATMOSPHERE
A T h e s is  
P re s e n te d  t o  
The F a c u lty  o f  th e  D epartm en t o f  P h y s ic s  
The C o lleg e  o f  W illiam  and M ary i n  V ir g in ia
I n  P a r t i a l  F u l f i l lm e n t  
Of th e  R equ irem en ts  f o r  t h e  D egree o f  
D octo r o f  P h ilo so p h y  
in  
P h y s ic s
By




T h is  t h e s i s  i s  su b m itte d  in  p a r t i a l  f u l f i l l m e n t  o f 
th e  re q u ire m e n ts  f o r  th e  d eg ree  o f  
D o c to r o f  P h ilo so p h y  
in  
P h y s ic s
M ich ae l P a t r i c k  McCormick
A ugust 1967
Jam es D. Law rence, J r . ,  Ph.D .
R o lf  G. W in te r , D .Sc.
G eorge S . O f e l t ,  Ph.D.
Howard R. Gordon, Ph.D .
Jo se p h  T . Zung, Ph.D.
S tu a r t  L. S e a to n , D .Sc.
ii
ACKNOWLEDGMENTS
The a u th o r  w ish es  t o  e x p re s s  h i s  a p p r e c ia t io n  t o  D r. J .  D. 
L aw rence, J r . ,  u n d e r whose d i r e c t i o n  t h i s  r e s e a rc h  was p e rfo rm e d , f o r  
h i s  u n t i r i n g  su p p o rt and a d v ic e  th ro u g h o u t th e  p r e p a r a t io n  o f  t h i s  
d i s s e r t a t i o n .  S p e c ia l  th a n k s  a r e  ex ten d ed  t o  D ouglas P . Woodman f o r  
h i s  s u g g e s t io n s  and a s s i s t a n c e  in  co n d u c tin g  th e  ex p erim en t and  t o  
D r. F r e d e r ic k  R. C ro w n fie ld , J r . ,  and L a rry  D. Owen f o r  com puting  
p ro g ram in g . The a u th o r  would a l s o  l i k e  to  th a n k  P r o f e s s o r s  W in te r ,  
O f e l t ,  G ordon, and Zung, and  D r. S ea to n  o f th e  L ang ley  R esea rch  





LIST OF FIGURES.....................................................................................................................v i
LIST OF T A B L E S .................................................................................................................v i i i
ABSTRACT.............................................................................................................................  i x
CHAPTER
I .  INTRODUCTION......................................................................................................  2
I I .  THEORETICAL CONSIDERATIONS......................................................................  h
R ay le ig h  S c a t te r in g  ......................................................................................... 5
S c a t te r in g  by L arge  P a r t i c l e s ....................................................................   8
S c a t te r in g  C ross S e c tio n  D ependence on P a r t i c l e  S iz e
D is t r ib u t io n ,  W avelength , and  P a r t i c l e  S iz e  L im its  . . . l 4
I I I .  NOISE CONSIDERATIONS......................................................................................... 57
IV. EQUIPMENT.................................................................................................................... k6
R ece iv in g  System . . .  ................................................................................ ^9
T ra n s m itte r  S y s t e m .........................................................................................^ 9
V. EXPERIMENTAL R E S U L T S ......................................................................................... 55
Com parison o f  E xperim ent W ith Model A e ro so l A tm osphere . . 55
S im ultaneous A irb o rn e  and G round-B ased E x p e r im e n t ........................ 56
A ero so l T rapp ing  .............................................................................................  62
S tu d ie s  o f  Cloud S t r u c tu r e s  ......................................................................  Gk
Two-Dim ensional Mapping ............................   66
J e t-S tre a m  S tu d ie s  ......................................................................................... 66
S tu d ie s  o f  A tm ospheric  T u rb u len ce  ........................................................  68
PAGE
CONCLUSIONS....................................................................................................................  72
APPENDIX I ................................................................................................................... 75
APPENDIX I I ................................................................................................................... 77
APPENDIX I I I ....................................................................................................................118
APPENDIX I V ........................................................................................................................ 1^9
REFERENCES.......................................................................................................................... l 6l




1 . A e ro so l number d e n s i t i e s  f o r  Model I  and Model I I
v e rsu s  h e ig h t  .....................................................................................................  1 ^
2. A e ro so l Model I ,  m o le c u la r , and t o t a l  a t t e n u a t io n
c o e f f i c i e n t s  v e rsu s  h e ig h t  ..................................................................... l 6
3« A e ro so l M odel I I ,  m o le c u la r , and t o t a l  a t t e n u a t io n
c o e f f i c i e n t s  v e rsu s  h e ig h t  .....................................................................  IT
A e ro so l M odel I ,  m o le c u la r , and t o t a l  a b s o lu te
b a c k s c a t te r  c ro s s  s e c t io n s  v e rs u s  h e ig h t  .....................................  18
5- A e ro so l M odel I I ,  m o le c u la r , and t o t a l  a b s o lu te
b a c k s c a t te r  c ro s s  s e c t io n s  v e rs u s  h e ig h t  .....................................  19
6 . The p ro d u c t o f  th e  v o lta g e  and sq u are  o f  h e ig h t v e rsu s
h e ig h t  f o r  a e r o s o l  Model I ,  m o le c u la r , and  t o t a l
a tm o s p h e r e s .........................................................................................................  30
7- The r a t i o  o f  th e  a b s o lu te  c ro s s  s e c t io n  f o r  a e r o s o l
b a c k s c a t te r  a t  two w av elen g th s  v e rsu s  t h e  power o f
th e  s iz e  d i s t r i b u t i o n ................................................................................... 33
8 . The minimum d e te c ta b le  s ig n a l  v e rs u s  r e c e iv e r
b a n d w id th ..............................................................................................................  39
9* The minimum d e te c ta b le  c o u n ts  p e r  u n i t  t im e  v e rs u s
c o u n tin g  t i m e .....................................................................................................  44
10. The b a s ic  e x p e r im e n ta l a r r a n g e m e n t ...................................................... 47
11. M onostable  m u l t iv ib r a to r  s c h e m a t i c ...................................................... 48
12. Equipm ent t r i g g e r  sequence ........................................................................  30
vi
FIGURE PAGE
13. The p ro d u c t o f  t h e  v o lta g e  and th e  sq u a re  o f  th e  h e ig h t
f o r  sh o t numbers 20 , 2 k , and 31 o f  M arch 9> 1 9 ^ 7 ...................  9k
lA . The p ro d u c t o f  t h e  v o lta g e  and th e  sq u a re  o f  th e  h e ig h t  
v e rsu s  h e ig h t  f o r  sh o t num bers 1 , 7 > 9 ,  and  11
o f  March 18 , 1 9 ^ 7 ......................................................................................... 55
13* The p ro d u c t o f  t h e  v o lta g e  and th e  sq u a re  o f  th e  h e ig h t
v e rs u s  h e ig h t  f o r  sh o t number 7 o f  M arch 1 ,  1967, and
s h o t number 2 o f  March 1 7 , 1 9 ^ 7 ........................................................  57
16 . The a v e rag e  o f  f o u r  n ig h ts  d a ta ,  M arch 1 , 9> 17 ,
and  18, 1 9 6 7 .......................................................................................................  58
17- The r a t i o  o f  th e  e x p e r im e n ta l  a b s o lu te  c r o s s  s e c t io n  t o
th e  m o le c u la r  c r o s s  s e c t io n  v e rs u s  h e ig h t  f o r  th e
d a ta  shown in  f i g u r e  16     59
1 8 . S im u ltan eo u s a i r b o r n e  and g ro u n d -b ased  d a ta  o f  th e
a b s o lu te  c ro s s  s e c t io n  v e r s u s  h e ig h t  .........................................  6l
19* Exam ples o f  a e r o s o l  t r a p p i n g ...................................................................... 63
2 0 . Examples o f  c lo u d  s t r u c t u r e ...................................................................... 65
2 1 . T w o-d im ensional m a p p i n g ...............................................................................  67
2 2 . Example o f  j e t - s t r e a m  a c t i v i t y .................................................................  69




I .  M o lec u la r , A e ro so l , and Ozone A tte n u a tio n
C o e f f ic ie n t s  ............................................................................................  20
I I .  The E x p ec ted  C u rre n t a t  th e  D e te c to r  Due t o  (A) M olecu lar
B a c k s c a t te r  and (b ) Model I  A e ro so l B a c k s c a t te r  . . . .  23
I I I .  The P ro d u c t o f  th e  V o ltage  a t  th e  D e te c to r  and th e  Square
o f  th e  H e i g h t .......................................................................................  28
IV. The R a tio  o f  th e  A b so lu te  B a c k s c a t te r  C ross S e c tio n  a t
Two W a v e l e n g t h s ...................................................................................  32
V i i i
ABSTRACT
L aser b a c k s c a t te r  m easurem ents o f  th e  a tm o sp h ere  to  28 km a t  69^-3 
have been  used to  develop  a model f o r  th e  c l e a r  a tm o sp h ere . A b so lu te  
volume b a c k s c a t te r  c ro s s  s e c t io n s  and a t t e n u a t io n  c o e f f i c i e n t s  have been 
c a lc u la te d  u s in g  r ig o ro u s  Mie th e o ry  f o r  th e  a e r o s o l  component and 
R ay le ig h  th e o ry  f o r  th e  m o le c u la r  com ponent. A e ro so l s c a t t e r i n g  c ro s s  
s e c t io n s  f o r  a. Junge s iz e  d i s t r i b u t i o n  have been  computed f o r  v a r io u s  
a tm o sp h e ric  r a d i i  l i m i t s ,  s iz e  p a ra m ete r in c re m e n ts ,  and s iz e  d i s t r i b u ­
t i o n  p a ra m e te rs  a t  fo u r  l a s e r  w aveleng ths f o r  an  in d e x  o f  r e f r a c t i o n  of
1 .5 .
The m easurem ents made f o r  th e  c l e a r  a tm o sp h ere  show e x c e l l e n t  
agreem ent w ith  model c a lc u la t io n s  b ased  on d i r e c t  a e r o s o l  sam p lin g s  and 
th e  Junge fo u r th  power s iz e  d i s t r i b u t i o n  law . In  a d d i t i o n ,  a  number of 
o b s e rv a tio n s  o f  m e te o ro lo g ic a l  phenomena a r e  in c lu d e d  w hich d em o n stra te  
p o t e n t i a l  a p p l ic a t io n s  o f l a s e r  r a d a r  to  m e te o ro lo g ic a l  s tu d ie s .
The system  developed  to  make l a s e r  b a c k s c a t t e r  m easurem ents o f  th e  
atm osphere  i s  d is c u s s e d  in  some d e t a i l .  D esign  c r i t e r i a  and n o is e  a n a l­
y s i s  t o  o p tim ize  th e  e x p e r im e n ta l system  a r e  g iv e n .
A com plete l i s t i n g  o f th e  s in g le  p a r t i c l e  i n t e n s i t y  f u n c t io n s  and 
th e  i n t e r g r a l s  a p p e a rin g  in  th e  c r o s s - s e c t io n  and a t t e n u a t io n  c o e f f i ­
c ie n t  e q u a tio n s  f o r  b a c k s c a t te r  a re  g iv en  i n  th e  a p p e n d ix e s . F o r t r a n  IV 




LASER BACKSCATTER MEASUREMENTS OF THE LOWER ATMOSPHERE
I. INTRODUCTION
An a c c u ra te  d e s c r ip t io n  o f th e  m o le c u la r  and p a r t i c u l a t e  c o n te n t  o f 
th e  e a r t h 's  a tm osphere  and t h e i r  d iu r n a l ,  s e a s o n a l ,  and a l t i t u d e  v a r i a ­
t io n  i s  n e c e s sa ry  in  o rd e r  to  d e r iv e  an a tm o sp h e ric  m odel. D ire c t  meas­
urem ent o f  th e  lo v e r  a tm osphere  can he made by b a llo o n -b o rn e  in s tru m e n ts  
and ro c k e t p ro b e s . These m easurem ents, h o v ev er, a re  made i n  a p e r tu rb e d  
atm osphere w hich co m p lic a te s  i n t e r p r e t a t i o n  and a re  s u b je c t  t o  e n v iro n ­
m en ta l f a c to r s  which make s y s te m a tic  o b s e rv a tio n  d i f f i c u l t .  S a t e l l i t e  
m easurem ents, on th e  o th e r  hand , a re  l im ite d  t o  h e ig h ts  above 150 km. 
I n d i r e c t  l i g h t  s c a t t e r in g  m ethods have , in  conseq u en ce , n e c e s s a r i l y  
dom inated in v e s t i g a t i o n s  up to  150 km. These m ethods in c lu d e  m easu re­
ments o f  th e  t w i l i g h t  sky , b a llo o n -b o rn e  co ro n ag rap h  m easurem ents o f  
s c a t te r e d  s o l a r  r a d i a t i o n ,  and s e a r c h l ig h t  p ro b e  te c h n iq u e s . The s e a rc h ­
l i g h t  probe te c h n iq u e  was f i r s t  a tte m p ted  by S y n g e (l)  in  1930 , and a 
number o f su b seq u en t s e a r c h l ig h t  i n v e s t ig a t io n s  have been  c a r r i e d  
o u t^2 a  r e c e n t  com prehensive s tu d y  o f th e  p a r t i c u l a t e  c o n te n t  o f  the
atm osphere by m easurem ent o f  tw i l i g h t  s c a t t e r in g  has been  p erfo rm ed  by 
Volz and Goody^10) . Newkirk and E d d y (^ )  have made s k y l ig h t  m easurem ents 
up to  25 km u s in g  a b a llo o n -b o rn e  co ro n ag rap h , and from  th e s e  m easu re­
m ents have c a lc u la te d  th e  p a r t i c l e  s iz e  and v e r t i c a l  d i s t r i b u t i o n  o f  
s t r a to s p h e r i c  a e r o s o ls .  D ire c t m easurem ent o f  t ro p o s p h e r ic  and s t r a t ­
o s p h e r ic  a e r o s o ls  has been  made by  Junge and M an so n ^2 ) ,  Chagnon and 
J u n g e ^ " ^ ,  and R o s e n ^ ^ .
2
3The r e c e n t  developm ent o f  th e  h ig h  I n t e n s i t y  g ia n t  p u ls e  l a s e r  has 
p laced  new em phasis on i n d i r e c t  in v e s t ig a t i o n s  o f  th e  a tm osphere . I t s  
c h a r a c t e r i s t i c s  coup led  w ith  d ev elopm en ts  in  com puter and d e te c to r  te c h ­
nology e n ab le  th e  i n v e s t i g a t o r  t o  s i g n i f i c a n t l y  e x ten d  o b s e rv a tio n s  o f 
th e  a tm o sp h e ric  s t r u c tu r e  and f o r  th e  f i r s t  tim e p la c e  th e s e  m easurem ents 
on a f i rm  t h e o r e t i c a l  b a s i s .  U sing t h i s  te c h n iq u e  F io cco  and Smullin^5) 
have re p o r te d  o p t i c a l  ech o es  from  h e ig h ts  to  ab o u t 1^0 km, w hich th e y  
have t e n t a t i v e l y  i n t e r p r e t e d  in  te rm s  o f  m e te o r ic  f ra g m e n ta tio n . They 
r e p o r t  weak ech o es  from  two m ain r e g io n s :  60 to  90 km and 110 t o  1^0 km.
S ubsequent i n v e s t i g a t i o n s (1 ^ ,1 7 )  have f a i l e d  t o  co n firm  t h e i r  r e s u l t s .  
F iocco  and Grams^®^ and Clemenshaw, e t  a l .  have re p o r te d  o b se rv in g  
an a e r o s o l  l a y e r  a t  a p p ro x im a te ly  20 km. O b se rv a tio n  o f th e  s t r a t o ­
s p h e r ic  a e r o s o l  have a ls o  been  made by C o l l i s  and Ligda.(^9) and C o l l i s ,  
F e rn a ld , and L igda.^® ^.
T h is  p a p e r  d e s c r ib e s  th e  l a s e r  b a c k s c a t t e r  m easurem ents made a t  th e  
C o llege  o f W illiam  and Mary and e s t a b l i s h e s  a t h e o r e t i c a l  b a s is  f o r  
d e te rm in in g  th e  a tm o sp h e ric  s t r u c t u r e  from  th e s e  m easurem ents.
I I . THEORETICAL CONSIDERATIONS
The a tm osphere  w i l l  be c o n s id e re d  a  m ix tu re  o f  a e r o s o ls  d e s c r ib a b le  
by Mie T heory , and m o lecu les  d e s c r ib a b le  by R a y le ig h  T heory . I f  an e l e c ­
tro m a g n e tic  f lu x  F i s  in c id e n t  on a  volume AV, t h e  power s c a t t e r e d  in to  
a  d e te c to r  which su b ten d s a  s o l id  a n g le  i s  g iv e n  by..
where + 0j ^ e i s  th e  s c a t t e r in g  c r o s s  s e c t io n  p e r  u n i t  volum e, assumed, 
to  in c lu d e  b o th  R ay le ig h  s c a t t e r  (op) an d  Mie s c a t t e r  ( ctyiie) '  ^  th e
t e r e r t o t h e  d e te c to r .  In  g e n e ra l ,  th e  c r o s s  s e c t io n s  ctr and °p[ie 
depend on th e  a n g le  betw een th e  in c id e n t  p ro p a g a t io n  d i r e c t i o n  and  th e  
s c a t t e r e d  p ro p a g a tio n  d i r e c t io n ,  and on th e  p o l a r i z a t i o n  s t a t e  o f  th e  
in c id e n t  r a d i a t i o n .  The s c a t t e r in g  volume i s  g iv e n  by
where
Z = h e ig h t o f  s c a t te r in g  volume 
&<I = beam d iv e rg en ce  ang le  o f  l a s e r  
AL = p u ls e  le n g th  (d e te rm in ed  by h a lf -p o w e r  p o in t s )  
The s o l id  a n g le  sub tended  by th e  d e t e c to r  i s
where Ar  i s  th e  a r e a  o f  th e  r e c e iv e r .
Pd e te c to r = F<l(crR + (JMle) AVft ( 1 )
a t t e n u a t io n  o f th e  wave ( t o t a l  e In c t io n )  in  p ro p a g a tin g  from  th e  s c a t -
5The in c id e n t  f l u x  i s  g iv e n  by
F = q  W
^(Z5t )
w here P i s  t h e  av e rag e  power d e l iv e r e d  by th e  l a s e r .  S u b s t i t u t i n g  
e q u a tio n s  ( 2 ) ,  ( 3 ) ,  and (^ )  i n to  e q u a tio n  ( l ) ,  we o b ta in
P ALq2Ar , . . ,
Pd e t  = W  + °M ie) ^
H a .  R a y le ig h  S c a t t e r in g
The a b s o lu te  R a y le ig h  c ro s s  s e c t io n  f o r  b a c k s c a t te r  i s
aR = k ^ N j z J f  ( 6 )J - l i .  U , X1R .
w here
k  = ^  = wave number o f  in c id e n t  r a d i a t i o n  
a  = p o la r  i n a b i l i t y  
Nr ( z ) = m o le c u la r  number d e n s i ty
and
3 (2  + A)f  =
6 -  7A
f  a c c o u n ts  f o r  th e  d e p o la r iz a t io n  a t t r i b u t a b l e  t o  th e  a n is o t ro p y  o f ~ 
t e r e r .  A i s  t h e  d e p o la r iz a t io n  f a c t o r  w hich f o r  a tm o sp h e ric  a i r  va . 
found  by G. de V au co u leu rs^2’1')  t o  be
A = 0 .0 3 1
T hus,
f  = 1 .05^
6The p o l a r i z a b i l i t y  o f  s e a  l e v e l  a i r  f o r  o p t i c a l  r a d i a t i o n  i s  g iv e n  a s
a  = 1 .75 x IO- 50 m3
w hich  i s  v a l i d  f o r  th e  f i r s t  80 km o f  th e  e a r t h 's  a tm osphere  s in c e  th e  
mean m o le c u la r  m ass i s  n e a r ly  c o n s ta n t .  T h is  v a lu e  o f  a, assum es t h a t  
t h e  w aveleng th  o f  in c id e n t  r a d i a t i o n  does n o t c o rre sp o n d  t o  an  a b s o r p t io n  
re g io n . T h e re fo re ,
Then th e  power in c id e n t  on t h e  d e te c to r  due t o  th e  m o le c u la r  component o f  
t h e  a tm osphere  i s  g iv e n  a s
h a l f  th e  s c a t t e r i n g  volume c o n t r ib u te s  t o  th e  in s ta n ta n e o u s  b a c k s c a t te r .
T is the pulse width measured at half-power points.
F or th e  6o - in c h -d ia m e te r  c o l l e c t o r  (Ar  = 1 .8 2 3  m2 ) o f  a p p ro x im a te ly  
0*5 o p t i c a l  e f f i c i e n c y  u sed  i n  o u r  system , th e  power a t  th e  d e te c to r  due 
t o  m o le c u la r  s c a t t e r  becomes
crR = 2 .0 8 7  x  10"32 Nr (Z ) m- 1s t e r a d _1
32 P A L q^pN j^Z )
w a tts (7 )
since the light will be received simultaneously from that is, only
P,R d e t Z ‘
w a tts
Assuming t h e  l a s e r  en e rg y  o u tp u t  i s  1 J o u le ,




PR d e t  = 2 .851  x  1 0 " ^  -----1------ jo u le s  s e c - l
Z
The p h o to m u l t ip l ie r  used i s  an RCA 7265 whose cathode  r a d ia n t  s e n s i t i v i t y
a t  0.69^51^ i s  a p p ro x im a te ly  0 .0 l4  am p/w att. The g a in  i s  g iv e n  a s
c
9-35 X 10 . Assuming an  o p t i c a l  e f f i c i e n c y  o f  0 -7  f o r  th e  f i l t e r  sy stem , 
th e  d e te c te d  anode c u r r e n t  i s
q2jj f 2i)
i R = 2 .612  x  10_19 -----2-----am peres (8 )
Z2
In  o rd e r  to  d e te rm in e  th e  a t t e n u a t io n  due to  m o le c u la r  s c a t t e r i n g ,  
th e  a t t e n u a t io n  c o e f f i c i e n t  0R m ust be c a lc u la te d .  (3^  g iv e s  th e  t o t a l  
amount o f  en e rg y  s c a t t e r e d  ou t o f  t h e  l a s e r  beam p e r  u n i t  p a th  le n g th  
and i s  found by in t e g r a t i n g  th e  s c a t t e r i n g  c ro s s  s e c t io n  over 4jr s t e r a d i a n s .  
The a b s o lu te  c ro s s  s e c t io n  f o r  m o le c u la r  s c a t t e r in g  i s  g iv en  by
aR = + cos2e)k^|a |2 NR( z ) f  (9)
The a t t e n u a t i o n  c o e f f i c i e n t  becom es, th e r e f o r e ,
I n t e g r a t i o n  y i e ld s
pR = 4 .1 2  x 10"59 - R[ Z  ^ tan"1 (10)
A
where A i s  m easured  in  cm and NR(z)  i n  m o lecu les  cm“5 . pR a s  a
fu n c t io n  o f  a l t i t u d e  computed f o r  t h e  U .S. S tan d a rd  A tm osphere 1962^2 2  ^
o
and A = 694-3 A i s  shown i n  f ig u r e  2 . S c a t te r in g  by th e  l a r g e  p a r t i c l e  
component o f  t h e  a tm osphere  i s  t r e a t e d  i n  th e  s e c t io n  t o  fo llo w .
8l i b .  S c a t t e r in g  by L arge P a r t i c l e s
Any in v e s t ig a t io n  o f  th e  s c a t t e r i n g  p r o p e r t i e s  o f  th e  a tm osphere  
must ta k e  in to  c o n s id e r a t io n  th e  c o n t r ib u t io n  o f  l a r g e  p a r t i c l e s .  The 
s o l id  an d  l i q u id  p a r t i c l e s  suspended  in  t h e  low er a tm o sp h ere  w ith  r a d i i  
from  0 . 0^ to  20(J. ( a e r o s o ls )  dom inate  th e  s c a t t e r i n g  p r o p e r t i e s  o f  th e  
f i r s t  s e v e r a l  k i lo m e te rs  and c o n t r ib u te  s i g n i f i c a n t l y  a t  h e ig h ts  w e ll  
above 20 km. I n  a d d i t io n ,  th e  in f l u x  6f  m e te o r ic  m a te r i a l  s t r o n g ly  
in f lu e n c e s  th e  s c a t t e r i n g  p r o p e r t i e s  o f  t h e  up p er a tm o sp h e re . To d e t e r ­
mine th e  c o n tr ib u t io n  o f  t h i s  l a r g e  p a r t i c l e  o r  a e r o s o l  com ponent, th e  
number d e n s i ty ,  s i z e ,  sh ap e , c o m p o s itio n , and  a n g u la r  dependence o f 
s c a t t e r e d  l i g h t  must be  known. These q u a n t i t i e s  w i l l  be  exam ined in  o rd e r  
t o  d ev e lo p  a  m odel f o r  l a r g e  p a r t i c l e  s c a t t e r i n g .  The p rob lem  th e n  i s  to  
i n f e r  t h e  number d e n s i ty  and s i z e  d i s t r i b u t i o n  o f  t h e  l a r g e  p a r t i c l e  
c o l l e c t i o n  by m easurem ent o f  a  m onochrom atic  s c a t t e r i n g  c ro s s  s e c t io n  a t  
s e v e ra l  w av e len g th s . I t  i s  n e c e s s a ry  t o  assum e t h a t  th e  l a r g e  p a r t i c l e s  
p re s e n t  i n  th e  a tm osphere  a r e  s p h e r i c a l  and  t h a t  th e  in d e x  o f  r e f r a c t i o n  
o f  th e  c o l l e c t i o n  can be r e p r e s e n te d  by a n  a v e rag e  v a lu e  e i t h e r  r e a l  o r  
complex. These tw o a ssu m p tio n s  im pose l i m i t a t i o n s  on th e  m odel d e r iv e d ;  
th e y  a r e ,  how ever, g e n e r a l ly  su p p o rte d  by a  la r g e  body o f  e x p e r im e n ta l  
ev id en ce .
The problem  o f  s c a t t e r i n g  o f  e le c tro m a g n e tic  waves by  a  s p h e r i c a l  
boundary o f  a r b i t r a r y  r a d iu s  and in d e x  o f  r e f r a c t i o n  was f i r s t  so lv e d  by 
G. Mie^2 ^ )  in  1908 . The e x a c t s o lu t io n  f o r  th e  s c a t t e r e d  a m p litu d e  i s  
an  i n f i n i t e  s e r i e s  o f  p ro d u c ts  o f  B e s s e l f u n c t io n s  o f  th e  p a r t i c l e  r a d iu s  
and Legendre p o ly n o m ia ls  w hich a r e  fu n c t io n s  o f  th e  s c a t t e r i n g  a n g le .
The com plete  Mie fo rm ulae  a r e  sum m arized i n  A ppendix I .
9Assum ing t h a t  th e  p a r t i c u l a t e  m a tte r  p r e s e n t  in  th e  a tm osphere  may 
he c o n s id e re d  a  c o l l e c t i o n  o f  s p h e r ic a l  p a r t i c l e s  o f  in d e x  o f r e f r a c t i o n  
r\, th e  a b s o lu te  s c a t t e r i n g  c ro s s  s e c t io n  i s  g iv e n  by
°Mie "  ^  X  i ^a , 11, 0 )NM ie(r , Z ) C11)
w here
in (a ,T ] ,0 )  + ioCctjTijQ) 
iv a ,T j,9 ) =  ------------ - — - -------------- = th e  Mie i n t e n s i t y  fu n c t io n
(s e e  A ppendix I )
i l ^ 2 (a >Tb® ) = i n t e n s i t y  o f  l i g h t  w ith  e l e c t r i c  v e c to r  p e rp e n d ic u la r  
and p a r a l l e l  t o  th e  p la n e  th ro u g h  th e  d i r e c t i o n  o f  
p ro p a g a tio n  o f  th e  in c id e n t  and s c a t t e r e d  beam, 
r e s p e c t iv e ly
NM ie(r >Z ) = 't i^e number d e n s i ty  o f  p a r t i c l e s  o f  r a d iu s  r  a t  
h e ig h t  Z
and
a  = = th e  p a r t i c l e  s iz e  p a ra m e te r
A
The Mie i n t e n s i t y  fu n c t io n s  e x h ib i t  la r g e  v a r i a t io n s  f o r  sm a ll 
i n t e r v a l s  o f  w av e len g th  o r  r a d iu s ;  th e r e f o r e  co m p u ta tio n s  m ust be  p e r ­
form ed i n  v e ry  sm a ll in c re m e n ts  o f  a .  A t a b l e  o f  th e s e  s in g le  p a r t i c l e  
i n t e n s i t y  fu n c t io n s  f o r  tj = 1 .5  and 0 = l 8o °  ( b a c k s c a t te r )  a p p e a rs  in  
A ppendix  I I .  F o r a  c o n tin u o u s  s i z e  d i s t r i b u t i o n  o f  a e r o s o l s ,  equa­
t i o n  ( l l )  c an  be w r i t t e n  a s
°Mie = /  2 -^ a ^ 9) d n ( r ,Z )  ( 1 2 )
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The number d e n s i ty  and  s iz e  d i s t r i b u t i o n  o f  t r o p o s p h e r ic  and s t r a t o -
(12 r5 2k)s p h e r ic  a e ro s o ls  have been  s tu d ie d  by many i n v e s t i g a t o r s .  Ju n g e v 
has found th a t  th e  s iz e  d i s t r i b u t i o n  o f c o l l e c t e d  a tm o sp h e ric  a e r o s o ls  
cou ld  be f i t t e d  by
d n ( r ,Z )  = a ( Z ) r “v d lo g  r  = c ( Z ) r - ^v+i )  a r  ( 1 5 )
where d n ( r ,Z ) /d r  i s  th e  p a r t i c l e  c o n c e n tr a t io n  (m“^ ) ,  th e  exp o n en t v
d e te rm in es  th e  r e l a t i v e  amount o f  sm all p a r t i c l e s  and  can change w ith  
h e ig h t ,  and c(z) i s  dependent on th e  t o t a l  number o f  p a r t i c l e s  p e r  u n i t  
volume and i s  th e r e f o r e  a  f u n c t io n  o f  h e ig h t .  c(z)  can  be found from
NM ie(2 ) = f  2 dn( r >z ) = c ( z ) f  2 r " (v + l)  d r  ( l4 )
J  r-j_ J  r-j_
where % i e ( z ) i s  "the t o t a l  number o f  p a r t i c l e s  p e r  u n i t  volum e. F o r
th e  a tm o sp h e ric  a e r o s o l  d i s t r i b u t i o n  T2 »  r ^ .  T h e re fo re ,
% ie ( Z )  »  ^
S u b s t i tu t i n g  th e  Jun g e  d i s t r i b u t i o n  in to  e q u a tio n  (1 2 ) g iv e s
j -  c(z )  a-
Mie .2 „v+l drr j  k  r l
(15)
w hich g iv e s  th e  a b s o lu te  s c a t t e r i n g  c ro s s  s e c t io n  f o r  l a r g e  p a r t i c l e s .  
The above e q u a tio n  may be w r i t t e n  i n  th e  te rm s  o f  t h e  s i z e  p a ra m e te r  a s
.  C( z ) ( r r a r  da
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o r in  th e  more g e n e r a l  form
o(z)/'2n\V"2 . ,
°Mie ■ — It ;  - ( l6 )
where
r a 2 i- ,(a ,T ],0 ) + i 2 (a ,T ],0 )
$ = / -^ =--------------------   da
^  <x± a v+1
The m a jo r i ty  o f  d i r e c t  a e r o s o l  m easurem ents such  a s  th o s e  by 
Ju n g e^1 2 ,‘L^ ’ 2^^ and M o o re ^ -^  and th e  i n d i r e c t  o p t i c a l  m easurem ents such 
a s  th o s e  by B u l l r i c h ^ ^ ^  and V olz^2^  in d ic a te  t h a t  v = 3 g iv e s  th e  
b e s t  a v e rag e  f i t  t o  th e  n a tu r a l  s i z e  d i s t r i b u t i o n  o f  a e r o s o ls .
S in ce  t h e  s in g l e  p a r t i c l e  i n t e n s i t y  fu n c t io n  depends upon th e  
d i e l e c t r i c  c o n s ta n t  and c o n d u c t iv i ty  o f  th e  s c a t t e r e r ,  an  av e rag e  index  
o f  r e f r a c t i o n  r e p r e s e n ta t iv e  o f  th e  a tm o sp h eric  a e r o s o l  must be chosen . 
B u l l r i c h ^ ^  g iv e s  a  very  com prehensive a cc o u n t o f  th e  a e r o s o l  co m p o sitio n  
and  c o n c lu d es  t h a t  1 -5  i s  a  re a s o n a b le  e s t im a te .
The m odel a l s o  r e q u ir e s  a  c h o ic e  o f  u p p e r and  lo w er s iz e  l i m i t s .
The s iz e  d i s t r i b u t i o n  o f a tm o sp h e ric  a e r o s o ls  ra n g e s  from  m o le c u la r  
c l u s t e r s  t o  p a r t i c l e s  o f ab o u t 20p r a d iu s .  The p a r t i c l e s  betw een m olecu­
l a r  c l u s t e r s  and  O.O^p do n o t p la y  an  im p o rtan t r o l e ,  how ever, in  l i g h t  
s c a t t e r i n g  due to  t h e i r  r e l a t i v e l y  low  c o n c e n tr a t io n ,  w h ile  th o s e  above 
lOp r a d iu s  a r e  re d u c e d  in  number d e n s i ty  by d i r e c t  f a l l o u t  and washout 
th ro u g h  c lo u d  fo rm a tio n  and p r e c i p i t a t i o n .  The l i m i t s  w i l l  th e r e f o r e  be 
ta k e n  from O.O^p t o  10 |i. The e f f e c t  o f  o th e r  l i m i t s  w i l l  be d is c u s s e d  
in  S e c tio n  l i e .
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To com plete th e  model fo r  la r g e  p a r t i c l e  s c a t t e r i n g ,  th e  a e r o s o l  
number d e n s i ty  a s  a  fu n c tio n  o f a l t i t u d e  h a s  to  b e  d e te rm in e d . The 
a t t e n u a t io n  c o e f f i c i e n t  an d , th e r e f o r e ,  t h e  number d e n s i ty  o f  th e  a e r o s o ls  
can be in f e r r e d  by t ra n s m is s io n  m easurem ents o f t h e  a tm o sp h ere . The 
a t t e n u a t io n  c o e f f i c i e n t  0jy[j_e g iv e s  th e  t o t a l  en e rg y  s c a t t e r e d  o u t o f 
th e  beam p e r  u n i t  le n g th  and i s  found by in t e g r a t i n g  th e  s c a t t e r i n g  c ro s s  
s e c t io n  over a  sp h e re  w hich from e q u a tio n  ( 12) i s  g iven  a s
w hich i s  th e  s in g le  p a r t i c l e  s c a t t e r in g  c r o s s  s e c t io n  d iv id e d  by th e  
g e o m e tr ic a l  c ro s s  s e c t io n .  For r e a l  in d e x , Qg c an  a ls o  b e  w r i t t e n  a s
s in  0 d0 d n ( r ,Z ) (17 )
The d im e n s io n le s s  s c a t t e r in g  c ro s s  s e c t io n  Qg i s  g iven  a s
00
m=l
T h e re fo re , e q u a tio n  (17) becomes
(18)
where
Since c(Z ) «  vr]_VNMie( Z ) ,  P ^ g  becomes
PMie -  vaXV» ( ^ ) 2 % l e (Z)K (19)
f o r  a  g iv e n  c h o ic e  o f p a ra m e te rs  P^pe can  be w r i t t e n
(3Mie = c o n s ta n t  % i e ( z )
3 ^  h as  been m easured fo r  t h e  c l e a r  a tm o sp h ere  by C u rc io ^2^ .  F u r th e r ,  
th e  e s s e n t i a l  a t t e n u a t i o n  f e a tu r e s  o f  th e  a tm o sp h ere  a r e  de term in ed  by 
p a r t i c l e s  in  th e  s iz e  ra n g e  O .lp  < r  < l .O p . A v a lu e  o f  I%pe ( o ) ,  
t h e r e f o r e ,  may be  c a lc u la te d  from  e q u a tio n  ( 1 9 )* K i s  ta b u la te d  f o r  
v a r io u s  v a lu es  o f  th e  p a ra m e te rs  in  A ppendix  I I I .  F o r v = 3 and 
r ^  = 0 . 125|i, e q u a tio n  ( 1 9 ) g iv e s
= b^O p a r t i c l e s  cm"^
In  o rd e r t o  f i t  t h e  e x p e r im e n ta l  d a ta  o b ta in e d , two model a tm os­
p h e res  have been  exam ined. The f i r s t ,  r e f e r r e d  t o  a s  M odel I ,  u ses  th e  
d i r e c t  m easurem ents from  5 to  28  km by R o se n ^ " ^  in  a  s e r i e s  o f  s ix  
b a llo o n  f l i g h t s .  Under 5 km, t h e  sea  l e v e l  v a lu e  o f  4 50 p a r t i c l e s  cm"^ 
deduced i n  th e  p re v io u s  p a ra g ra p h  has been  e x p o n e n t i a l ly  in te r p o la te d  t o  
R o sen 's  v a lu e  a t  5 km. The a e r o s o l  number d e n s i ty  p r o f i l e  f o r  t h i s  m odel 
i s  g iv en  in  f ig u r e  1. M odel I I  i s  a l s o  g iv e n  i n  f ig u r e  1 . F o r th e  
a l t i t u d e  range 0 t o  5 km, th e  s c a l e  h e ig h t  f o r  M odel I I  i s  P e n n d o r f ’s ^ O )  
v a lue  c a lc u la te d  from s o l a r  a t t e n u a t i o n  m easurem ents made by K r u g ^ " ^ . 
From 11 t o  27 km, an a v e ra g e  o f  Chagnon and J u n g e ' s^"1" ^  d i r e c t  sam pling  
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F ig u re  1 . -  A e ro so l number d e n s i ty  v e rs u s  a l t i t u d e  f o r  
tw o a tm o sp h e ric  m od e ls .
e x p o n e n tia l ly  betw een % i e (5  km) and  I% ie ( l l  km). Model I I  i s  
s im i la r  to  E l te rm a n 's  C lea r A tm o sp h eric  M odel^2^ ) ;  th e  E lte rm an  m odel, 
however, assum es %-j_e (o ) = 215 p a r t i c l e s  cm- ^ and c o n s id e rs  on ly  one 
o f  Chagnon and J u n g e 's  m easurem ents f o r  th e  i n t e r v a l  11 t o  27 km.
F or th e  two model a e r o s o l  a tm o sp h eres  d is c u s s e d  i n  th e  p re v io u s
p a ra g rap h , th e  a b s o lu te  s c a t t e r i n g  c r o s s  s e c t io n  a s  a  f u n c t io n  o f  h e ig h t
can be c a lc u la te d  a s  fo llo w s : E q u a tio n  ( l 6 ) w ith  v = 5 becomes
i s  f ? J \  P a 2 in (ct,,1 .5>6) + io ( a , ,1 . 5 , 0 )
0 ( U e  = 2 .9 2 5  X l O - W  % i e ( z )fflj ^  V  ........
( 2 0 )
The v a lu e  o f th e  i n t e g r a l  in  e q u a t io n  (20 ) f o r  A = O .69I+31J , rj = 1 ,5 ,
0 = l 8o ° , and v = 5 "was c a lc u la te d  ( s e e  A ppendix  I I I )  t o  be 0.1+1+85.
The c a lc u la t io n  was perform ed f o r  a  = 0 . 562( 0 . 1 )9 0 . 5 . T h e re fo re , th e  
a b s o lu te  c ro s s  s e c t io n  f o r  b a c k s c a t t e r  o f  ru b y  l a s e r  r a d i a t i o n  i s  g iv e n  a s
°Mie = 1>176 x 10“5 NM ie(Z  ^ <2 1 )
S im ila r ly ,  th e  i n t e g r a l  in  (3Mle was c a l c u l a t e d  t o  be 1.81+5, and th u s
% e -  5 .0 3 2  X 10"4 % 16(Z) (22)
°Mie> ^Mie' ° to ta l>  and P t o t a l  a r e  P lo t t e d  f o r  th e  tw o model a tm os­
p h e re s  in  f ig u r e s  2 , 3 , 4 , and 5- L i s te d  i n  t a b l e  I  a r e  th e  v a lu e s  o f  
3o> and % iie ( t ° r  Model 1) and th e  o p t i c a l  d e p th  t ,  w here th e  
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Figure 2 .-  Molecular and model I  aerosol attenuation c o e ff ic ie n ts
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Figure 3 *- Molecular and model II  aeroso l attenuation  c o e f f ic ie n ts













Figure k . -  Molecvilar and model I  aeroso l absolute backscatter
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Figure 5 *- Molecular and model U  aeroso l absolute backscatter
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The power in c id e n t  on th e  d e t e c to r  due t o  la r g e  p a r t i c l e  back- 
s c a t t e r  can now be c a lc u la t e d .  Com bining e q u a tio n s  (5 )  and (2 1 ) g iv e s
% e  d e t  * ° - lV r2  ,a ' ~  ( 2'3>
The t r a n s m is s iv i ty  q , o f  th e  a tm o sp h ere  f o r  M odel I ,  i s  g iv en  i n  ta b le  I I .  
These c a lc u la t io n s  in c lu d e  E lte rm a n ’s^2^ )  OZOne a b s o r p t io n  v a lu e s  in te r p o ­
la t e d  t o  A = 0 . 69^3m. .
The t o t a l  power in c id e n t  on th e  d e t e c to r  c a lc u la t e d  from equa­
t io n s  ( 8 ) and (2 3 ) i s  l i s t e d  in  t a b l e  I I .  The Mie v a lu e s  a re  th o s e  c a l ­
c u la te d  fo r  Model I .  E x p e r im e n ta lly , t h e  o u tp u t o f  th e  p h o to m u l t ip l ie r  
d e te c to r  i s  d is p la y e d  on an  o s c i l lo s c o p e  and  re c o rd e d  on f i lm . Exam ina-
p
t i o n  o f  e q u a tio n s  ( 8 ) and  (23 ) shows t h a t  Z V ( t)  i s  p r o p o r t io n a l  to
q2 (z )[w R(z )  + Njyjj_e ( z ) J , w here V ( t)  i s  t h e  p h o to m u l t ip l ie r  o u tp u t a t
c*t 2tim e  t ,  and Z » The v a lu e s  o f  Z V assum ing  M odel I  a r e  l i s t e d
in  t a b l e  I I I  and  p l o t t e d  in  f ig u r e  6 .
H e .  S c a t te r in g  C ross S e c tio n  Dependence on P a r t i c l e  S iz e  D i s t r i b u t i o n , 
W avelength , and  P a r t i c l e  S iz e  L im its
E q u a tio n s  ( l 6 ) and  ( l 8 ) c o n s t i t u t e  a  r ig o ro u s  d e s c r ip t i o n  o f  a tm os­
p h e r ic  a e r o s o l  s c a t t e r i n g  assum ing  s p h e r i c a l  p a r t i c l e s  and  th e  Jun g e  s iz e  
d i s t r i b u t i o n  law . B u l l r ic h ^ 2^  h a s  t a b u la te d  v a lu e s  o f  th e  i n t e g r a l  0 
f o r  a  = 0 .1 (0 .2 )1 5 9  and  t] = 1 . 5 . The ran g e  o f  p a ra m e te rs  in c lu d e d , 
how ever, does n o t co v er th e  e n t i r e  a tm o sp h e ric  a e r o s o l  d i s t r i b u t i o n  f o r  
th e  fo u r  l a s e r  w av e len g th s  a v a i l a b le  f o r  t h i s  e x p e r im e n t. I t  h a s  been 
n e c e s sa ry , th e r e f o r e ,  t o  c a r ry  o u t e x te n s iv e  co m p u ta tio n s  in  o rd e r  to  
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TABLE III. - THE VOLTAGE AT THE DETECTOR TIMES THE SQUARE OF THE 
ALTITUDE FOR AEROSOL AND MOLECULAR BACKSCATTER
z 2






1 2.56 x 10® 7.05 x 108 9.61 x 108
2 2.2 x 108 1.72 x 108 3.92
3 1.96 x 108 A.59 x 107 2.A2
A 1.7A 1.22 x 107 1.86
5 1.56 A.53 x 106 1.61
6 1.39 3.67 1. A3
7 1.2A 3.06 1.27
8 1.09 1.9A 1.11
9 9.72 x 107 1.39 9.86 x 107
10 8.55 1.93 x 106 8.7A
11 7.50 2.75 x 106 7.78
12 6.A1 A.10 6.82
13 5.A6 5. A6 6.01
1A A.66 6.80 5.3A
15 3.9A 8.12 A. 75
16 3.38 9.19 A.30
17 2.86 1.78 x 107 A.6A
18 2.A5 1.3A 3.79
19 2.08 9.35 x 106 3.02
20 1.78 6.68 2.A5
21 1.51 5.60 2.07
22 1.29 A.2A 1.71
23 1.10 3.70 1.A7
2A 9.33 x 106 3.A6 1.28
2 9




3.19 x 10 1.12
2.65 x 10 9.41 x 10
(Volt-m )


















M o le c u la r
too
Z , km
F ig u r e  6 . -  The v o lta g e  t im e s  th e  sq u a re  o f  t h e  a l t i t u d e  v e rs u s  
a l t i t u d e  f o r  m o le c u la r  and a e r o s o l  (m odel I )  b a c k s c a t t e r .  
The sum i s  shewn a l s o .
The r e s u l t s  o f  a  com puter program  (g iv e n  in  A ppendix IV) t o  compute s in g le  
p a r t i c l e  i n t e n s i t y  f u n c t io n s  f o r  a r b i t r a r y  in d e x , r e a l  o r  com plex, a re  
ta b u la te d  in  A ppendix I I  f o r  a  = 0 * 0 1 (0 .0 1 )2  and 2 (0 .1 )1 8 0 , -  1*1, and
9 -- l 8o ° . I n t e g r a l s  o f  t h e  s in g le  p a r t i c l e  fu n c t io n s  f o r  b a c k s e a t,te r  ov er 
th e  Junge s i z e  d i s t r i b u t i o n  have been  c a lc u la t e d  n u m e r ic a l ly  f o r  v = 2*1, 
3 .0 ,  3 -5 , and 4 .0 ;  Ax a  0 .1 ,  0 .2 ,  and 0 .5 ;  cu± » 0 .0 4 , 0 .0 6 , 0 . 0 8 , O .lu , 
and a 2 = 3 , 5 , lOp. T h ese  valueB  a r e  t a b u la t e d  in  A ppendix I I I .  The 
co m p u ta tio n s , a s  d is c u s s e d  p r e v io u s ly ,  i n d ic a te  t h a t  $ f o r  b a c k s c a t te r  
i s  v e ry  s e n s i t i v e  t o  t h e  c h o ic e  o f  lo w er l i m i t  b u t  no t t o  th e  upper l i m i t .
E q u a tio n  ( 1 6 ) s u g g e s ts  a  n a t u r a l  e x te n s io n  o f  th e  experim en t to  
l a s e r  w av elen g th s  o th e r  th a n  th e  ru b y  w av e len g th . I f  t h e  s c a t t e r in g  c ro s s  
s e c t io n  o f  th e  a tm o sp h ere  was m easured  a lm o s t s im u lta n e o u s ly  a t  two l a s e r  
w aveleng ths Aj_ and Ag, e q u a tio n  ( 1 6 ) g iv e s  th e  r a t i o
= /  2& V  2
°M ie(^2) \ \ l /  ®(*2)
The r a t i o  has been  c a l c u l a t e d  ( t a b l e  IV) f o r  th e  fo llo w in g  l a s e r  wave­
le n g th s :  0 .3472p  ( 2nd harm onic  o f  ru b y ) , 0 . 5300m. ( 2nd harm onic o f Nd
doped g l a s s ) ,  0.6943m- ( r u b y ) ,  1 .0 6 p  (Nd doped g l a s s ) ,  and i s  p lo t te d  in  
f ig u r e  7 . $ h as  been  c a l c u l a t e d  f o r  a  lo w er p a r t i c l e  s i z e  l i m i t  o f
0.0V and an u p p e r s iz e  l i m i t  o f  10p in  a l l  c a s e s .
The a c t u a l  s ig n a l  m easu red  a t  th e  d e te c to r  can  be computed as  
shown in  S e c tio n s  I l a  and l i b  by m easu rin g  a t  b o th  l a s e r  w aveleng ths th e  
m ir ro r  r e f l e c t i v i t y  and a r e a ,  l a s e r  o u tp u t e n e rg y , f i l t e r  re sp o n se  and 
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2.5 3.0 3.5 4.0
v
F ig u re  7 ( a ) . -  The r a t i o  o f  th e  a b s o lu te  s c a t t e r i n g  c ro s s  
s e c t io n  f o r  a e ro so l b a c k s c a t t e r  a t  two w av e len g th s  














3.0 3.5 4 025
F ig u re  7 ( b ) . -  The r a t i o  o f  th e  a b s o lu te  s c a t t e r i n g  c ro s s  
s e c t io n  f o r  a e r o s o l  b a c k s c a t t e r  a t  two w av e len g th s  
v e rs u s  th e  power o f  th e  s iz e  d i s t r i b u t i o n .
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f i l t e r  re s p o n se , p h o to m u lt ip l ie r  quantum e f f i c i e n c y ,  and g a in  a r e  known 
system  c h a r a c t e r i s t i c s  and th e  l a s e r  o u tp u t en erg y  i s  n o rm a lly  m easured 
f o r  each  tra n s m is s io n . The a b s o lu te  v a lu e  o f  th e s e  p a ra m e te rs  would n o t 
have t o  be m easured in d iv id u a l ly ,  how ever, s in c e  th e y  e n t e r  e q u a tio n  ( 5 ) 
a s  a lumped c o n s ta n t w hich can b e  m easured f o r  each  l a s e r  w a v e le n g th . At 
9 km ( th e  iso p y c n ic  l a y e r )  th e  m o le c u la r  number d e n s i ty  rem ain s  c o n s ta n t  
t o  w i th in  1 p e rc e n t  and la r g e  p a r t i c l e  s c a t t e r i n g  i s  n e g l i g i b l e .  A m eas­
urement a t  th e  is o p y c n ic  l a y e r ,  t h e r e f o r e  g iv e s
where Vd e t  (X-^,9 km) i s  th e  v o l ta g e  a t  th e  d e te c to r  f o r  Xj l a s e r  
r a d i a t i o n  s c a t t e r e d  from  9 km, an d
Since NR(z )  i s  th e  same f o r  b o th  w av e len g th s  and rem a in s  c o n s ta n t
t i c s  a t  w av elen g th s  Xq and X2 * For h e ig h ts  above 9 km, t h e r e f o r e ,  
e q u a tio n s  ( 5 ) and  ( l 6 ) g iv e
^ d e t ^ l > 9  km) c(X-^)q (X-j_) ^ ( ^ q )  
^ d e t ^ 2 '9  km) c(X2 )q  (X2 ) ^ ( ^ 2 ^
=  k ^ N ^ Z )
W V 9  k m )




and r e p r e s e n t s  th e  r a t i o  o f  th e  system  c h a r a c t e r i s -
VdetUljZ1) q2(Xq,9 km)
v d e t(^ 2 >z ') 12 q2 (X2>9 km)
°M ie(^ l> 2^  + aR(^q^z ')
°M ie(X2>z ') + ctr ( ^ 2>z ')
36
S in c e  v i r t u a l l y  a l l  a t t e n u a t io n  o f b o th  l a s e r  t r a n s m is s io n s  ta k e s  p la c e  
in  t h e  f i r s t  9 km> th e  above e q u a tio n  can be w r i t t e n
I t  i s  c l e a r l y  e v id e n t  from  t h i s  e q u a tio n  t h a t  m easurem ents a t  t h r e e  wave­
le n g th s  w i l l  u n iq u e ly  d e te rm in e  a  tw o -p a ram e te r a e r o s o l  m odel a tm o sp h ere . 
M easurem ents a t  tw o l a s e r  w av elen g th s  would s e v e re ly  l i m i t  th e  ra n g e  of 
p a ra m e te rs  c o n s i s t e n t  w ith  e x p e r im e n ta l m easurem ent, and when c o n s id e re d  
i n  c o n ju n c t io n  w i th  th e  d i r e c t  m easurem ent o f  t o t a l  a e r o s o l  number d e n s i ty  
w ould p ro v id e  a  m ethod f o r  o b se rv in g  changes i n  p a r t i c l e  s i z e  d i s t r i b u t i o n .
vd e t ( ^ l> z ) _ Vd e t(^ l> 9  fa11) gM ie(\L>z ) + gR (^ l> z )
Vd e t ^ 2 ,Z ) \ k l '  Vd e t^ 2 > 9  1011) gM i e ^ 2 'Z ) + gR (^2 ,Z ^
I I I .  NOISE CONSIDERATIONS
N oise in  th e  system  o r ig i n a t e s  from th e  s i g n a l ,  b ack g ro u n d , p h o to ­
m u l t i p l i e r ,  an d  lo ad  r e s i s t o r .  T h is  in c lu d e s  s h o t n o is e  a s s o c ia te d  w ith  
s ig n a l ,  background, and p h o to m u l t ip l ie r  d a r k  c u r r e n t  g iv e n  by
where
ip  = d a rk  c u r r e n t  o f  th e  p h o to m u l t ip l ie r  a t  th e  p h o to c a th o d e  
i g  = s ig n a l  c u r r e n t  a t  th e  p h o to c a th o d e  
ip  = background c u r r e n t  a t  th e  p h o to c a th o d e  
|i = g a in  o f  th e  p h o to m u l t ip l ie r  
e = e le c t r o n  ch arg e  
A f = p assb an d  o f t h e  m easu rin g  in s tru m e n t 
and th e  Johnson  ( th e rm a l)  n o is e  a s s o c ia te d  w ith  t h e  lo a d  r e s i s t o r ,  g iv e n
k  = B oltzm ann’s c o n s ta n t  
T = a b s o lu te  te m p e ra tu re  
R = value  o f  th e  lo a d  r e s i s t o r  
N e g lec te d  in  e q u a tio n  (2 4 ) i s  t h e  n o is e  a s s o c i a t e d  w ith  t h e  th e rm io n ic  
e m is s io n  from t h e  dynodes. However, s in c e  th e  g a in  p e r  s ta g e  i s  o f  th e  
o rd e r  o f  4 o r 5 > t h i s  a d d i t i o n a l  n o is e  am ounts o n ly  t o  a  s m a ll  in c r e a s e  
in  e q u a tio n  ( 2 4 ) .  The random ness o f  th e  sec o n d a ry  e m is s io n  a t  th e
(24 )
(4kTR A f)1/ 2 
iJN  = -------5----------- (25 )
where
37
dynodes adds a d d i t i o n a l  n o is e  a l s o  e q u iv a le n t  t o  m u lt ip ly in g  e q u a tio n  (24)
(32 )by a f a c t o r  o f  1 . 2 '
T he th e rm a l n o is e  c o n t r ib u t io n  i s  n e g l ig ib le  compared to  sh o t n o is e  
a s  can  b e  seen by com paring e q u a tio n  (2 4 ) and e q u a tio n  ( 2 5 ) .  Any s ig n a l  
c u r r e n t  g r e a te r  th a n  10"^® am peres (6  e le c t r o n s  sec"-1-) makes th e  sho t 
n o ise  g r e a te r  th a n  th e  Jo h n so n  n o is e  f o r  a  lo a d  r e s i s t o r  o f  100 A. 
Ig n o r in g  th e  Jo h n so n  n o is e  and  th e  random ness o f  th e  seco n d ary  em iss io n , 
th e  s i g n a l - t o - n o i s e  r a t i o  i s  g iv e n  by
%  -  ^ I s  -  f ------------------ -------------- = 072  ' 26)%  [ 2e A f( ig  + i B + i D) ] 1 /2
Sjj c an  be in c re a s e d  by in c r e a s in g  ig ,  d e c re a s in g  A f , o r d e c re a s in g  
( i B + i p ) .  The sy stem  may b e  o p tim ized  by th e  c o r r e c t  ch o ice  o f  th e s e  
p a ra m e te rs .  S o lv in g  e q u a tio n  (2 6 ) fo r  i g ,
l /  2
ig  .  ( e  A f )% 2 + [ ( e  A f)2 SN4 + 2 (e  A f )% 2 ( i B + i D)]  ( 2 7 )
We s h a l l  accep t Sjj =• ( lQ )1 / 2 a s  a  minimum Sjj f o r  s ig n a l  d e te c t io n .
A p lo t  o f  i s  v e r s u s  A f f o r  SN = ( lO )1^2 , and ( i B + ip )  = 0 , 10_1\  
and 1 0 amperes i s  g iv e n  i n  f ig u r e  8 . These v a lu e s  r e p r e s e n t  th e  
ex trem e cases o f  no d a rk  c u r r e n t  o r  background , maximum d a rk  c u r r e n t  and 
no background , an d  maximum d a rk  c u r r e n t  and maximum background . The
CTminimum r e s o lu t io n  c o rre sp o n d in g  t o  each  bandw id th  i s  g iv e n  on th e  
to p  m a rg in , and t h e  maximum h e ig h t  co rre sp o n d in g  t o  th e  c a lc u la te d  c u r r e n t  
e x p e c te d  fo r  R a y le ig h  s c a t t e r i n g  i s  g iv e n  on th e  r i g h t  m arg in . S e v e ra l 




















MINIMUM R ESO LU TIO N , Kilometers





















A f , Hertz
F ig u re  8 . -  A p lo t  o f  the minimum d e te c ta b le  c a th o d e  c u r r e n t  
v e rs u s  bandw idth  fo r v a r io u s  v a lu e s  o f  backg round  and 
d a rk  c u r r e n t .  The a l t i t u d e  o f  r e tu r n  i s  based  on a 
















(1 ) F or A f > 10 c p s , t h e  l im i t i n g  f a c to r  i s  th e  sh o t n o ise  p r o ­
duced by th e  s ig n a l .  R educing th e  background  and d a rk  c u r r e n t  to  z e ro  
w i l l  n o t a llo w  a  s m a l le r  s i g n a l  t o  be d e te c te d .
(2 )  D e c re a s in g  th e  b an d w id th  to  10^ cps and re d u c in g  th e  background 
le v e l  below  t h a t  o f  th e  d a rk  c u r r e n t  w i l l  a llo w  h e ig h ts  o f  up to  ^5 km to  
be i n v e s t ig a te d .  Low ering th e  d a rk  c u r r e n t  w i l l  no t a l lo w  a  sm a lle r  
s ig n a l  t o  be d e te c te d .
( 5 ) Low ering th e  bandw id th  below  10^ cps would d e s t r o y  th e  h e ig h t  
r e s o lu t io n  o f  t h e  sy stem .
To compute th e  sky background  n o is e ,  th e  av erage  sky  background power 
Pg in c id e n t  on th e  r e c e iv e r  m ust be c a lc u la te d .
PB = flARqR AARa  ( 2 8 )
Q 1 ^ 1where RA i s  t h e  background  r a d ia n c e  i n  w a t ts  m”£:s te r a d ia n " J-A , 0, i s
th e  s o l id  a n g le  o f  th e  r e c e iv e r  i n  s t e r a d i a n s ,  AX i s  t h e  passband o f  
th e  f i l t e r  and S-20 p h o to c a th o d e  re s p o n s e , qR i s  th e  e f f i c i e n c y  o f  t h e  
r e c e iv in g  o p t i c s ,  and AR i s  th e  r e c e iv e r  a r e a  in  m2 . RA i s  g iven  by  
K etay(33) f o r  th e  day sky  t o  be 2 x  10“^ w a t t s “2s te r a d ia n " 1A" 1 fo r  th e  
7000 R r e g io n . P a v l o v a ^ ^  g iv e s  a  v a lu e  o f  2 x 10"9 v a t t s _2 s te r a d ia n “ 1A"1 
f o r  th e  n ig h t t im e  a i r  glow i n  t h e  r e g io n  o f  7000 A. T hese  v a lu e s  a g re e  
w ith  th e  e le c t r o m e te r  m easurem ents o f  th e  background r a d i a t i o n  in c id e n t  
on our sy stem .
As seen  in  e q u a tio n  (2 8 ) ,  t h i s  background  power may be  m inim ized by 
l im i t i n g  th e  r e c e i v e r 's  f i e l d  o f  v iew  t o  t h a t  o f  th e  t r a n s m i t t e r ’s f i e l d  
o f  view  a n d /o r  r e d u c in g  th e  p a ssb an d  o f  th e  f i l t e r  system . AX may b e
red u ced  by u s in g  a  v e ry  narrow  band i n t e r f e r e n c e  f i l t e r  ch o sen  so  t h a t  
t h e  h ig h e s t  s ig n a l - to - n o i s e  r a t i o  i s  a c h ie v e d . When u s in g  su ch  a  f i l t e r ,  
t h e  in c id e n t  l i g h t  m ust be re n d e re d  p a r a l l e l  t o  w i th in  * 3 ° . The a n g le  
o f  d iv e rg en ce  o f  th e  t r a n s m i t t e r  can be d e c re a se d  by u s in g  a  c o l l im a to r  
i n  f r o n t  o f  th e  l a s e r .  The a n g u la r  d e m a g n if ic a t io n  i s  g iv e n  by
w here f r  i s  t h e  f o c a l  le n g th  o f  th e  e n tra n c e  l e n s  and f e i s  t h e  f o c a l  
le n g th  o f  th e  e x i t  l e n s .  The a n g le  o f  d iv e rg e n c e  o f  th e  t r a n s m i t t e r  i s  
g iv e n  by
w here 5^ i s  t h e  a n g u la r  d iv e rg e n ce  o f  th e  l a s e r .  T hus, s h o t  n o is e  due 
t o  th e  background  can be  d e c re a se d  by d e c r e a s in g  t h e  a n g u la r  d iv e rg e n c e  
o f  th e  r e c e i v e r ,  d e c re a s in g  AA, and in c r e a s in g  t h e  a n g u la r  d e m a g n if ic a ­
t i o n  o f  t h e  c o l l im a to r .
A n o th er so u rce  o f  background  i s  th e  f lu o r e s c e n c e  a s s o c ia te d  w ith  
t h e  l a s e r  t r a n s m is s io n .  The w av e len g th  o f  t h i s  r a d i a t i o n  i s  t h e  same a s  
th e  g ia n t  p u ls e  and , t h e r e f o r e ,  cannot be d i s c r im in a te d  a g a in s t  w i th  th e  
u s e  o f  f i l t e r s .  The a m p litu d e  o f  th e  f lu o r e s c e n c e  i s  much s m a l le r  th a n  
th e  l a s e r  p u ls e ,  b u t p e r s i s t s  f o r  ab o u t 2 m i l l i s e c o n d s .  S c a t t e r i n g  o f  
t h i s  f lu o re s c e n c e  r a d i a t i o n  from  th e  lo w e r a tm o sp h ere  i s  co m p arab le  t o  
t h e  l a s e r  p u ls e  s c a t t e r i n g  from  v e ry  h ig h  a l t i t u d e s .  F o r t h i s  r e a s o n ,  
a  r o t a t i n g  s h u t t e r  has b een  d e s ig n e d  and  i s  d e s c r ib e d  i n  t h e  eq u ipm en t 
s e c t io n .
The maximum h e ig h t  w hich  can be i n v e s t ig a te d  in c re a s e s  a s  th e  band­
w id th  o f  th e  r e c e iv in g  sy stem  i s  d e c re a s e d . The use  o f  an e le c t r o n ic
o f th e  system . T hus, a  d i f f e r e n t  m easurem ent te c h n iq u e  m ust be  u sed  i f
a l t i t u d e s  much above 50 km a r e  t o  be in v e s t ig a te d .
F o r m easu ring  th e  r e t u r n  from  h ig h  a l t i t u d e s ,  i t  w i l l  be n e c e s sa ry  
t o  u se  a  p h o to n  c o u n tin g  sy stem . W ith su ch  a  sy stem , th e  number o f  p u ls e s  
p roduced  by th e  e m is s io n  o f  p h o to e le c t r o n s  i s  co u n ted  and s to re d  in  a 
d i g i t a l  d e la y  l i n e .  S to re d  in  th e  n th  "ch a n n e l"  a re  th o s e  p u ls e s  o c cu r­
r in g  d u r in g  a n  i n t e r v a l  o f  le n g th  I and a t  a  tim e  t n  a f t e r  th e  l a s e r
e m is s io n , t n  b e in g  d i f f e r e n t  fo r  each  c h a n n e l. Thus, th e  number o f
co u n ts  in  e a c h  c h an n e l r e p r e s e n ts  t h e  r e t u r n  from  a h e ig h t i n t e r v a l
c ~L c tnAh = -Tj- a b o u t a  h e ig h t  h = ~2~" -^ e  a d v an ta g e  o f t h i s  system  i s  t h a t
th e  s ig n a l - t o - n o i s e  r a t i o  can  be im proved w ith  no lo s s  o f  r e s o lu t io n  by
ta k in g  th e  t o t a l  number o f  c o u n ts  i n  each  c h an n e l p roduced  by a  number
o f  s u c c e s s iv e  s h o ts .
The number o f  c o u n ts  i n  any tim e  i n t e r v a l  obeys a  P o is so n  d i s t r i b u -
number o f  c o u n ts  p e r  u n i t  tim e  d u r in g  th e  i n t e r v a l  and t  i s  th e  t o t a l  
c o u n tin g  t im e . T hus, th e  s i g n a l - t o - f l u c t u a t i o n  r a t i o  i s
tC S
where Cs , CD, and CB a r e  t h e  number o f  co u n ts  p e r  u n i t  tim e  due to  
s ig n a l ,  d a rk  c u r r e n t ,  and  b ack g ro u n d , r e s p e c t iv e ly ,  and t  i s  t h e  t o t a l
bandw idth  much l e s s  th a n  10^ c p s , how ever, d e s tro y s  th e  h e ig h t r e s o lu t io n
t i o n ;  t h e r e f o r e ,  th e  s ta n d a rd  d e v ia t io n  i s where C i s  th e  mean
(2 9 )
l/2c o u n tin g  tim e . I t  i s  seen  t h a t  S - » t  ' , so  t h a t  i n c r e a s in g  t
in c re a s e s  S. I f  th e  system  i s  f i r e d  N t im e s  and t h e  number o f  co u n ts
in  one ch an n e l a re  c o l le c te d  f o r  an  i n t e r v a l  I to r  each  s h o t ,  th e n  th e
c “I*t o t a l  c o u n tin g  tim e i s  t  = N I, w h ile  th e  r e s o l u t i o n  i s  T hus,
in c r e a s in g  N in c re a s e s  S w ith  no change i n  th e  r e s o l u t i o n  o f  th e  
system .
L e t us now c o n s id e r  th e  minimum s ig n a l  t h a t  can  b e  d e te c te d  w ith  
such a  system . S o lv in g  fo r  Cg g iv e s
C s '  §  y  + [x + + ° b >
1 /2  '  (5 0 )
I f  S = 1 0  (by analogy  w ith  th e  d is c u s s io n  g iv e n  f o r  e q u a t io n  (2 7 )  and 
f ig u r e  8 ) ,  we g e t  th e  minimum c o u n tin g  r a t e  w hich  c an  be d e te c te d  w ith  a  
g iv en  c o u n tin g  tim e .
1 + | ^ c D + cB)j ( 51 )
A p lo t  o f  Cg versu s  t  f o r  v a lu e s  o f  (CD + CB) = 0 ,  0 .6  x  10^ s e c " 1 , 
and 0 .6  x  10^ s e c -1  (c o rre sp o n d in g  t o  v a lu e s  o f  ( i B + i B) = 0 , lO "1^ amp, 
and 10"11 amp) i s  g iv e n  in  f ig u r e  9* From t h i s  c u rv e , i t  i s  p o s s ib le  t o  
d e te rm in e  th e  approx im ate  h e ig h t from  w hich r e t u r n  fro m  m o le c u la r  s c a t t e r  
can be m easu red , u s in g  th e  c a lc u la te d  v a lu e s  o f  th e  R a y le ig h  s c a t t e r i n g  
r e tu r n  s ig n a l .  F ig u re  9 shows t h a t  i f  an  i d e a l  sy stem  w ith  background  
and d a rk  c u r r e n t  eq u al t o  zero  i s  assum ed, a  c o u n tin g  t im e  o f  10”5 sec  
would a l lo w  a co u n tin g  r a t e  o f  10^ c o u n ts  s e c " l  t o  be m e asu re d . T h is  
c o rre sp o n d s  t o  a  r e tu r n  from a p p ro x im a te ly  km. I f  10  s u c c e s s iv e  sh o ts  
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F ig u re  9 . -  A p l o t  o f  th e  minimum c o u n tin g  r a t e  v e rs u s  c o u n tin g  
tim e f o r  v a r io u s  v a lu e s  o f  background and d a rk  c o u n t .  The 






















5^from  w hich r e tu r n  can  be m easured i s  a p p ro x im a te ly  63 km, w h ile  th e
r e s o lu t io n  rem ains a t  1 .5  km. S im i la r ly ,  i f  10 sh o ts  w i lh  I 1 0 sec
(15  km r e s o lu t io n )  a r e  ta k e n ,  th e n  r e t u r n  from  77 km c an  be m easured . 
G re a te r  a l t i t u d e s  can  be re a ch e d  by ta k in g  a  l a r g e r  number o f  s h o ts .
I t  i s  a p p a re n t from  th e  cu rv e  t h a t  i f  r e tu r n  from above 50 km i s  t o
be m easured , th e n  n o t o n ly  sh o u ld  th e  background  be made as  low a s  
p o s s ib le ,  b u t a l s o  t h a t  i t  w i l l  be, b e n e f i c i a l  . to  reduce th e  .d a rk  c u r r e n t  
o f  th e  p h o to m u l t ip l ie r  tu b e .,,  l o r  exam ple, i f . t  = 1 0 s e c , th e  re d u c -
c: i
t i o n  o f  th e  d a rk  c u rre n t-  from  i t s  n o rm a l.Q .0 ; x iQ li ,p h o to e le c t i \o n s  sec~ x 
t o  l e s s - : t to n f lo 5 - p ] ^ Q e le c t . r © ^  s e c "1 w H l t i & c r s ^ e  "the ..
by ab o u t 7 km, w ith  g r e a t e r :  r e d u c t io n s  in a h e ig .h t p o s s ib le , , f o r  ..ip u g er 
c o u n tin g  t im e s . N o te , how ever, t h a t  t h e  background  m u stp b e .lo w er th a n  
th e  d a rk  c u r r e n t  i f  t h e  e f f e c t :  i s  t o  be th is ,- ( la rg e .  By c o o lin g  th e  
p h o to m u lt ip l ie r  tu b e ,  i t  i s  p o s s ib le  t o  re d u c e , th e  d a rk  c u r r e n t  • t o  th e  
o rd e r  o f  200 p h o to e le c t r o n s  s e c " 1 , w hich  makes, t h i s  so u rc e  o f  n o is e  in  
th e s e  e x p e rim en ts  n e g l i g i b l e .
■t- ,: H J
C;  , H I ’il ■ !v r V  t ; ; , - . c  ^ l n t s  p f - r  1 ' , ji
IV . EQUIPMENT
G enera l
The b a s ic  e x p e r im en ta l a rran g em en t i s  shown i n  f i g u r e  10 . The l a s e r  
p u ls e  i s  m o n ito red  w ith  a  s e t  o f  beam s p l i t t e r s  whose a x e s  a r e  s e p a ra te d  
by 90°, a llo w in g  a  p o r t io n  o f  t h e  beam t o  f a l l  on  a  d i f f u s e  w h ite  s c re e n  
w hich l i e s  in  th e  f i e l d  o f  view  o f  a  p h o to d io d e . The beam s p l i t t e r s '  
o r i e n ta t io n  p ro v id e s  p o l a r i z a t i o n  i n s e n s i t i v i t y .  The o u tp u t o f  th e  
p ho tod iode  i s  d is p la y e d  on a  T e k tro n ix  585  o s c i l lo s c o p e  and p ro v id e s  a  
m easure o f  th e  l a s e r  p u ls e  w id th . The c h a rg e  th ro u g h  t h e  p h o to d io d e  g iv e s  
a  number p r o p o r t io n a l  t o  th e  t o t a l  number o f  e m it te d  p h o to n s  an d  th e  t o t a l  
l i g h t  en erg y . T h is  charge  i s  s to r e d  i n  a  c a p a c i to r  and  th e  r e s u l t i n g  
v o lta g e  m easured by an e le c t r o m e te r  g iv in g  an e n e rg y  re a d o u t t o  w i th in  
±10 p e rc e n t .  The focus e le c t r o d e  o f th e  p h o to m u l t i p l ie r  d e te c to r  i s  
b ia s e d  50 V n e g a tiv e  w ith  r e s p e c t  t o  t h e  c a th o d e , th e r e b y  d e fo c u s in g  th e  
tu b e . A m o n ostab le  m u l t iv ib r a to r  (s e e  f i g .  11) i s  t r i g g e r e d  by a  d e la y e d  
p u ls e  synchronous w ith  th e  e m is s io n  o f  t h e  g ia n t  l a s e r  p u ls e .  The mono­
s ta b l e  m u l t iv ib r a to r  p roduces a  p o s i t i v e  g a te  w i th  a  r i s e  tim e  o f  a b o u t 
1 (isec and a  v a r ia b le  w id th  and h e ig h t .  T h is  g a te  i s  a p p l ie d  t o  th e  
fo c u s in g  e le c t r o d e ,  th e re b y  fo c u s in g  th e  d e te c to r  f o r  a  le n g th  o f  tim e  
d e te rm in ed  by th e  g a te  w id th . The anode o f  th e  p h o to m u l t i p l i e r  i s  d i r e c t  
coup led  t o  a  v a r ia b le  g a in  o p e r a t io n a l  a m p l i f i e r  u s e d  t o  l i m i t  th e  f r e ­
quency p assb an d  o f  th e  system . T h is  o u tp u t  i s  d i r e c t  c o u p le d  t o  an  
a m p l i f ie r  w ith  lo g a r i th m ic  re s p o n se  o v e r 5  decad es  and  d i s p la y e d ,  
s im u lta n e o u s ly  w ith  th e  g a t in g  w aveform , on  a  d u a l-b eam  o s c i l lo s c o p e .  An 






























F ig u re  1 0 .-  A b lo c k  d iag ram  o f th e  e x p e r im e n ta l 
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to  a  l i n e a r  a m p l i f ie r  d is p la y in g  th e  tw o l i n e a r  a m p l i f i e r  o u tp u ts  a t  
d i f f e r e n t  sweeps and s e n s i t i v i t i e s .  The v o lta g e  range  w hich  can be 
m easured  w i th  a  T e k tro n ix  555 o s c i l lo s c o p e  i s  a b o u t two o rd e rs  o f  m agni­
tu d e .  T h is  te c h n iq u e  has p roved  t o  f a c i l i t a t e  q u a n t i t a t i v e  m easu rem en ts. 
F ig u re  12 shows th e  t r i g g e r i n g  sequence a s  i t  e v o lv e s  i n  tim e .
IV a . R ec e iv e r System
The r e c e iv e r  system  c o n s i s t s  of a  6 0 -in c h  s e a r c h l ig h t  m ir r o r  ( f o c a l  
l e n g th  = 2 5 .5 ^  in c h e s )  in  a  s te e r a b le  m ount. The p h o to m u l t ip l ie r  d e t e c to r  
:is p o s i t io n e d  b eh in d  th e  f o c a l  p lan e  on a  p r e c i s io n  mount w ith  f i v e  d e g re e s  
o f  freedom . An i r i s  i s  u sed  t o  l im i t  t h e  f i e l d  o f  view  o f  th e  m ir r o r  t o  a  
c a lc u la te d  v a lu e  o f  abou t 8 m i l l i r a d i a n s . In  o rd e r  t o  l i m i t  th e  n ig h t - s k y  
b ackground , a  W ra tten  No. 70 f i l t e r  i s  p o s i t io n e d  in  f r o n t  o f  th e  p h o to ­
m u l t i p l i e r .  T h is f i l t e r  h as  a  sh arp  c u t o f f  a t  6500 X a n d , when u s e d  in
c o n ju n c t io n  w ith  a  p h o to m u lt ip l ie r  h av in g  an S-20  p h o to ca th o d e  s p e c t r a l
o
re s p o n se , g iv e s  a  bandpass o f  ab o u t 700 A. S e v e ra l  m ethods o f  in c o r p o r a ­
t i n g  a  narrow  band in te r f e r e n c e  f i l t e r  i n to  t h i s  system  have b een  s tu d ie d .
A w id e -a n g le  p l a s t i c  d o u b le t l e n s  w ith  a n  in d ex  o f  1 .^ 9  and a  t r a n s ­
m it ta n c e  o f  75 p e rc e n t was s tu d ie d  w ith  a  ray  t r a c e  p rogram  and c a l c u l a t e d  
t o  c o l l im a te  th e  r a d i a t i o n  from  50 p e rc e n t  o f t h e  m ir ro r  s u r fa c e  t o  w i th in  
+5° w hich would p e rm it th e  u se  o f  a  20 ^  in te r f e r e n c e  f i l t e r .  I n  view  o f  
th e  q u a l i t y  o f  th e  s e a r c h l ig h t  m ir ro r  s u r f a c e ,  i t  i s  d i f f i c u l t  t o  a t t a c h  
a  g r e a t  d e a l  o f  s ig n i f ic a n c e  t o  such c a l c u l a t i o n s ,  a lth o u g h  th e  m ethod 
does show some p rom ise  o f  im proving th e  s ig n a l - to - n o i s e  r a t i o .
IV b. T ra n s m itte r  System ' \
Two l a s e r s  have been  in c o rp o ra te d  in to  t h e  system  i n  o rd e r  t o  












HEIGHT a  WIDTH
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F ig u re  1 2 .-  T r ig g e r  seq u en ce .
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t h e s e  l a s e r  system s can  be o p e ra te d  w ith  a  4 - in c h  by 9 / 16- in c h  ru b y  r o d  o r 
a  6 - in c h  by 3 /8 - in c h  neodymium ro d . The ruby  ro d  i s  Q -sw itch ed  w ith  a  
c ry p to c y a n in e -m e th a n o l s o lu t io n  g iv in g  an  energ y  o u tp u t o f  a b o u t 2 j o u l e s ; 
th e  neodymium ro d  i s  Q -sw itched  w ith  Kodak 974-0 d y e -c h lo ro b e n z e n e  s o lu ­
t i o n  and y ie ld s  an  en e rg y  o u tp u t o f  ab o u t 0 .8  jo u l e .  The seco n d  l a s e r  
sy stem  c o n ta in s  a  7 - in c h  by l / 2 - i n c h  B rew ste r a n g le  ru b y  ro d  w h ich  i s  
Q -sw itch ed  by u ra n y l  g la s s  and h as  an en e rg y  o u tp u t o f  ab o u t 2 jo u l e s .
These l a s e r  system s when used  in  c o n ju n c tio n  w ith  a  freq u e n cy  d o u b lin g  
c e l l  o f  p o ta ss iu m  d ih y d ro g en  p h o sphate  g iv e  th e  c a p a b i l i t y  o f  o p e r a t in g  
a t  t h r e e  u s a b le  w av e len g th s : 0.53n> 0.694-3^, and 0.34-72|i. The neodymium
fu n d am en ta l a t  1 . 06|i w i l l  be o f  l i t t l e  u se  b ecau se  o f  th e  l a c k  o f  a  s u i t ­
a b le  p h o to d e te c to r  f o r  t h i s  w aveleng th . Each l a s e r  i s  e n c lo s e d  i n  a  l i g h t ­
t i g h t  c o n ta in e r  w ith  a  m o n ito r p o s i t io n e d  a t  th e  o u tp u t and a r e  te m p e ra tu re  
c o n t r o l le d  in  o rd e r  t o  p re v e n t d e tu n in g  i n t o  a  w a te r  v ap o r a b s o r p t io n  l i n e .  
The w a te r  vapor a b s o r p t io n  bands co rre sp o n d  t o  a  ru b y  te m p e ra tu re  o f  1 5 °  C 
and 35° C.
To a s s i s t  i n  th e  a lig n m en t o f  th e  r e c e iv e r  and  t r a n s m i t t e r ,  a  
te le s c o p e  has been  a l ig n e d  w ith  th e  a x is  o f  th e  l a s e r .  The b a c k  beam o f  
a  g as  l a s e r  i s  d i r e c te d  i n t o  th e  ru b y  o r  neodymium l a s e r  c a v i ty  and  th e  
r e f l e c t e d  beam i s  made c o in c id e n t  w ith  i t .  The o u tp u t beam o f  t h e  gas 
l a s e r  w i l l  t h e r e f o r e  i n d ic a te  th e  d i r e c t i o n  o f  th e  g ia n t  p u ls e .  T h is  
beam i s  a l ig n e d  w ith  a  te le s c o p e  mounted on th e  l a s e r  t a b l e  a n d , once 
t h i s  a lig n m e n t i s  co m p le ted , th e  te le s c o p e  i s  u sed  t o  a l i g n  t h e  l a s e r  w i th  
th e  r e c e iv e r  a x i s .  T h is  i s  accom plished  by p o s i t io n in g  th e  im age o f  t h e  
moon on th e  f o c a l  p o in t  o f  th e  m ir ro r  w h ile  s im u lta n e o u s ly  v ie w in g  th e
moon th ro u g h  th e  t e le s c o p e .  F i n a l  a lig n m e n t i s  accom plished, by a d ju s t in g  
th e  a x is  o f th e  l a s e r  f o r  maximum r e t u r n .
Some m easurem ents have b e en  made w ith  a  h ig h -sp e e d  r o t a t i n g  s h u t t e r .  
A 4 0 0 -c y c le  h y s t e r e s i s  synch ronous m o to r i s  u sed  t o  r o t a t e  a  b a lan c e d  
aluminum d is k  a t  13 ,200  rpm. A m ag n e tic  p ick u p  p o s i t io n e d  n e a r  th e  d is k  
p ro v id e s  a  p u ls e  t o  t r i g g e r  th e  l a s e r .  T h is  p u ls e  i s  d e lay ed  so t h a t  th e  
s h u t t e r  open ing  a l ig n s  i t s e l f  w i th  th e  l a s e r  e x i t  p o r t  when th e  l a s e r  
Q -sw itc h es . The s h u t t e r  c lo s e s  in  115 M-sec (17*2 km); t h e r e f o r e ,  i f  th e  
l a s e r  f i r e s  a s  th e  s h u t t e r  b e g in s  t o  c lo s e ,  no f lu o re s c e n c e  can e n te r  th e  
r e c e iv e r  a f t e r  115 psec  o r  17*2 km. Below t h i s  h e ig h t  th e  b a c k s c a t te r e d  
l a s e r  p u ls e  s ig n a l  i s  much g r e a t e r  th a n  th e  s c a t t e r e d  f lu o r e s c e n c e .
Thus, th e  r o t a t i n g  s h u t t e r  i s  a  n e c e s s a ry  p a r t  o f  th e  t r a n s m i t t e r  when 
a l t i t u d e s  h ig h e r  th a n  a p p ro x im a te ly  30 km a r e  t o  be s tu d ie d .
V. EXPERIMENTAL RESULTS
A f te r  th e  l a s e r  i s  f i r e d ,  th e  r e tu r n  s ig n a l  i s  m easured as  a  fu n c t io n
of tim e  b / a  p h o to m u ltip lie r  whose ou tp u t can  be d is p la y e d  w itn  b o th
lo g a r ith m ic  and l i n e a r  a m p li f ic a t io n  on a  duaJ-beam  o s c i l lo s c o p e .  I f  
d e s i r e d ,  the  g a t in g  waveform may re p la c e  one o r th e s e  o u tp u t  s i g n a l s .  No 
a tte m p t has been  made a t  t h i s  p o in t  in  th e  • : r im e n t t o  count p h o to n s .
The bandw idth  o f  th e  r e c e iv in g  system  i s  l im i te d  by  a  v a r i a b l e  g a in  o p e ra ­
t i o n a l  a m p l i f ie r  and th e  o p t i c a l  e f f ic ie n c y  may b e  red u ced  by n e u t r a l  
d e n s i ty  f i l t e r s  t o  p re v e n t d e te c to r  s a tu r a t i o n .
Va. Compari.son o f  E x p e r im e n t  W it h  Model A e ro so l A tm osphere
T y p ic a l o b s e rv a tio n s  o f  th e  c le a r  a tm osphere  a r e  p l o t t e d  in  f ig u r e s  13 
and l 4 .  F ig u re  13 shows a  com posite  o f  e x p e r im e n ta l  r e s u l t s  from  s h o ts  
No. 20 , 2k ,  and 31 o f  March 9> 19^7; and f ig u r e  l 4  shows a  co m p o site  o f  
e x p e r im e n ta l r e s u l t s  from s h o ts  No. 1 , 7> 9> and 11  o f M arch 18 , 1 9 6 7 *
The s o l id  cu rv e  in  each  f ig u r e  r e p re s e n ts  th e  c a lc u la te d  t o t a l  r e t u r n  from  
th e  Model I  a tm o sp h ere ; th e  dashed  curve r e p r e s e n ts  th e  c a l c u l a t e d  r e tu r n  
due t o  m o le c u la r  s c a t t e r in g  o n ly .
A f a s t  d e c re a se  in  a e r o s o l  number d e n s i ty  in  t h e  f i r s t  2 k i lo m e te rs  
i s  e v id e n t ;  in  t h i s  re g io n  th e  s c a t t e r in g  i s  p re d o m in a n tly  o f  a e r o s o l  
o r ig in .  The s c a t t e r i n g  from  ab o u t 2 .5  t o  12 k i lo m e te r s  i s  p re d o m in a n tly  
o f  m o le c u la r  o r ig i n ;  sm all in c re a s e s  in  t h e  a b s o lu te  c ro s s  s e c t io n ,  how­
e v e r , a r e  n o te d  th ro u g h o u t, in d ic a t in g  th e  p re se n c e  o f  l o c a l  c o n c e n tr a ­
t io n s  o f  a e r o s o ls .  A d e v ia t io n  from  m o le c u la r  s c a t t e r i n g  a p p e a rs  a t  about 
12 k i lo m e te r s ; th e  d e v ia t io n  in c re a s e s  t o  ab o u t a  f a c t o r  o f  two a t  
.19 k i lo m e te rs .
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M arch 9 , 1967
Total
M o le cu la r  
S h o t  24 
S h o t  20 
S h o t  31
Z , km
F igure 1 3 . -  The v o lta g e  tim es th e square o f  the a l t i t u d e
versu s a l t i t u d e  fo r  sh o ts  20 , 24, and 31 o f
March 9 ,  1967.
M a rch  1 8 ,1 9 6 7
Total
M o le c u la r  
S h o t 11 
S h o t 9 
S h o t 1 





Figure 1 4 .-  The v o lta g e  tim es th e square o f  the a l t i t u d e
versus a l t i t u d e  fo r  shots 1 ,  7, 9 ,  and 11 o f
March 18, 1967
F ig u re  15 shows th e  r e g io n  12 t o  25 k ilo m e te r s  f o r  two o th e r  n ig h ts  
o f  o b s e rv a t io n  (M arch 1 and 1 7 , 1967)* The d e v ia t io n  from m o le c u la r  
s c a t t e r i n g  in  t h i s  r e g io n  i s  a g a in  e v id e n t .  An anom alous enh an cem en t; 
how ever, a p p e a rs  a t  a b o u t 1 8 .6  k i lo m e te r s .  T h is  in c r e a s e  was c o r r e l a t e d  
w ith  a  te m p e ra tu re  in v e r s io n  a t  th e  same a l t i t u d e ,  a n d  w i l l  b e  d is c u s s e d  
l a t e r  in  t h i s  s e c t io n .  An anom alous enhancem ent a p p ea re d  a l s o  on M arch 18 
a t  2 1 .6  k i lo m e te r s .  No ra d io so n d e  te m p e ra tu re  p r o f i l e  was, a v a i l a b l e .
S in ce  th e  M odel A e ro so l A tm ospheres dev elo p ed  do  no t in c lu d e  t h e  
e f f e c t  o f  te m p e ra tu re  in v e r s io n s  on th e  a e r o s o l  d i s t r i b u t i o n ,  th e s e  
enhancem ents have been  s u b t r a c te d  from  th e  a v e rag e  d a t a  p l o t t e d  i n  f i g ­
u re  16 . The r a t i o  o f  t h e  e x p e r im e n ta l ly  d e te rm in ed  r e l a t i v e  b a c k s c a t te r e d  
power t o  t h e  b a c k s c a t te r e d  pow er f o r  t h e  m o le c u la r  a tm o sp h ere  i s  g iv e n  in  
f ig u r e  17« T h is  r a t i o ,  and t h e r e f o r e  t h e 'd e v i a t i o n  from  m o le c u la r  s c a t ­
t e r i n g ,  re a c h e s  a  maximum o f  1 .8 3  a t  a b o u t 1 8 .5  k i lo m e te r s .  The e x is t e n c e  
o f  t h i s  maximum in d i c a t e s  t h a t  th e  a e r o s o l  number d e n s i ty  h a s  a  r e l a t i v e  
maximum a t  1 8 .5  km w hich i s  in  g e n e r a l  agreem ent w ith  Model I ,  b u t n o t 
Model I I .
An e x a m in a tio n  o f  f ig u r e s  4 and 5 shows t h a t  M odel I  h a s  a  r e l a t i v e  
maximum i n  th e  12 t o  20 km re g io n ,  w hereas M odel I I  d o e s  n o t .  B oth  o f  
th e s e  m odels have assum ed v = how ever, r e g a r d le s s  o f  c h o ic e  o f  v 
( a s  i s  e v id e n t  from  an  e x am in a tio n  o f  e q u a tio n  ( 16) a n d  A ppendix I I I ) ,  
Model I I  c an n o t c o r r e c t l y  p r e d i c t  th e  e x p e r im e n ta l ly  d e te rm in e d  s c a t t e r i n g  
c ro s s  s e c t io n s  f o r  t h i s  re g io n .
Vb. S im u ltan eo u s  A irb o rn e  and G round-B ased E x p erim en t ^  ^  ^
S im u ltan eo u s  m easurem ents o f  th e  f i r s t  12 k i lo m e te r s  o f  t h e  a tm o s­
p h e re  were p e rfo rm ed  by t h e  W illiam  an d  Mary g ro u n d -b a se d  sy stem  a nd an
Total
M olecu lar
M arch 1 ,1967  
M arch  17,1967
o  S h o t 75
12 13 14 15 16 17 18 19 20 21 22 23 24 25II
Z , km
Figure 1 5 .-  The v o lta g e  tim es th e  square o f  the a l t i t u d e
v ersu s  a l t i t u d e  fo r  sh ot 7 o f  March 1 , 1967, and
sh ot 2 o f  March 17 , 1967.
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Z , km
F ig u re  1 6 .-  The a v e rag e  d a ta  o f  fo u r n i g h t s ,  
March 1 , 9 , 17 , and 18 .
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F ig u re  1 7 .-  The r a t i o  o f  th e  e x p e r im e n ta l  a b s o lu te  c ro s s  
s e c t io n  to  th e  m o le c u la r  c ro s s  s e c t io n  v e rs u s  a l t i t u d e  
f o r  th e  a v e ra g e  d a ta  o f  f ig u r e  16.
6o
a irb o rn e  l a s e r  r a d a r  system  o p e ra ted  by  NASA L an g ley . T hese  sy stem s w ere 
u sed  to  o b ta in  independent m easurem ents o f  th e  a b s o lu te  c ro s s  s e c t io n  o f  
th e  low er tro p o s p h e re  over W illiam sburg  on th e  n ig h t  o f  G .m .t. M arch 10 , 
1 9 6 7 * The m easurem ents c o rro b o ra te d  e a c h  o th e r  a n d  g e n e r a l ly  a g re e d  w ith  
b o th  model a tm o sp h eres .
The a irb o rn e  system  i n s t a l l e d  in  a  T-33 ty p e  j e t  a i r c r a f t  c o n s i s t s  
o f  a  ruby  l a s e r  t r a n s m i t te r  and  a  r e f r a c t i n g  te le s c o p e  r e c e i v e r  whose 
a x es  a re  a l ig n e d  p a r a l l e l .  The la s e r  p ro d u ces  p u ls e s  o f  a p p ro x im a te ly  
0 .1  jo u le  energ y  and o f  20 n sec  d u ra t io n  w ith  a  beam d iv e rg e n c e  o f  1 m rad. 
The b a c k s c a t te r e d  l a s e r  energy  i s  c o l l e c te d  by a  r e c e iv e r  w hich has a  
f i e l d  o f  v iew  o f  5 mrad and an  e f f e c t iv e  c o l l e c t i n g  a p e r tu r e  o f  0 .1  m e te r . 
The o p t i c a l  bandw idth  o f  th e  r e c e iv in g  system  i s  d e te rm in e d  by a  te m p e ra ­
t u r e  c o n t r o l le d  in te r f e r e n c e  f i l t e r  w i th  a  s p e c t r a l  b an dw id th  o f  11*75 
c e n te re d  a t  6 9 ^3 The p h o to m u lt ip l ie r  d e te c to r  u sed  i n  t h i s  sy stem  h as  
16 a m p lify in g  s ta g e s  and a  p h o to ca th o d e  w ith  an  S -20  re s p o n s e .
D uring  th e  c o o rd in a ted  e x p e rim en t, th e  a i r c r a f t  f le w  a t  p re d e te rm in e d  
a l t i t u d e s  in  e l l i p t i c a l  p a th s .  C on tam ination  o f  t h e  a tm o sp h ere  by th e  j e t  
e x h au s t was p re v e n te d  by f ly in g  downwind o f  th e  g round  s t a t i o n .  An 
av e rag e  c r o s s  s e c t io n  a t  each  a l t i t u d e  was d e te rm in e d  by  f i r i n g  th e  l a s e r  
h o r i z o n ta l ly  in  f r o n t  o f  th e  a i r c r a f t  a n d  re c o rd in g  th e  o u tp u t an d  b ack - 
s c a t t e r e d  e n e rg y . The l a s e r  o u tp u t m o n ito r  was c a l i b r a t e d  by co m parison  
w ith  a  th e rm o p ile  c a lo r im e te r  an d  th e  s p e c t r a l  re s p o n se  o f  th e  r e c e iv e r  
was d e te rm in ed  u s in g  a  s ta n d a rd  lamp; i n  co n seq u en ce , t h e  a i r b o r n e  d a ta  
a r e  c o n s id e re d  a b s o lu te .  M easurem ents o f  th e  a b s o lu te  c r o s s  s e c t io n  w ere 
made from  0 . J  km to  1 0 .7  km i n  in c re m en ts  o f  0*3 km and a r e  p l o t t e d  a s  











► Flight 33A 1955 -  2001 hr 
Flight 33B 2157 -  2227 hr 
Shot 5 1946 hr 
Shot 7 2000 hr  
Shot 12 2208 hr
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F ig u re  1 8 .-  S im u ltan eo u s  a i rb o rn e  and g ro u n d -b ased  d a ta  o f  
th e  a b s o lu te  c r o s s  s e c t io n  v e r s u s  a l t i t u d e .  The m o le c u la r  
com ponent and a e r o s o l  com ponent i s  shown a ls o .
62
The g ro u n d -b ased  s t a t i o n  com piled  a  t o t a l  o f  31 v e r t i c a l  p r o f i l e s  o f 
th e  a b s o lu te  c ro s s  s e c t io n  d u r in g  th e  e x p e r im e n t . I n  o r d e r  t o  in v e s t i g a t e  
th e  p re sen c e  o f c o n ta m in a tio n  e f f e c t s ,  m easu rem en ts  w ere made b e fo re  th e  
a r r i v a l  and a f t e r  th e  d e p a r tu r e  o f  t h e  a i r c r a f t .  E ach  p r o f i l e  o b ta in e d  
was n o rm a lized  a t  7 km t o  t h e  a i r c r a f t ’ s  d a ta .  S e c t io n s  o f  t h r e e  s e p a ra te  
p r o f i l e s  a r e  shown by open sym bols in  f i g u r e  1 8 . E ach  s e c t i o n  i s  ta k e n  
from  d a ta  re c o rd e d  when th e  a i r c r a f t  was a t  a p p ro x im a te ly  t h e  a v e ra g e  a l t i ­
tu d e  fo r  th e  s e c t io n .  The a b s o lu te  c r o s s  s e c t io n  f o r  m o le c u la r  s c a t t e r i n g  
i s  g iv en  by th e  dashed  c u rv e , f o r  a e r o s o l  s c a t t e r i n g  by t h e  d a s h e d - s o l id  
c u rv e , and th e  t o t a l  i s  g iv e n  by th e  s o l i d  c u rv e .
As can  be seen  i n  f ig u r e  1 8 , th e  a b s o lu t e  c r o s s  s e c t i o n  m easured  by 
each  system  shows a  sh a rp  d e c re a s e  n e a r  2 km c o r re s p o n d in g  t o  a  s c a le  
h e ig h t  o f  0*3 hm. Above 2 .5  km th e  d a t a  a g re e  v e ry  w e l l  w ith  t h a t  p r e ­
d ic te d  f o r  m o le c u la r  s c a t t e r i n g .  The d i s t i n c t  in c r e a s e s  i n  th e  c ro s s  
s e c t io n  w hich a re  e v id e n t a t  2 .4 ,  3 .4 ,  5*5> 6 .4 5 ,  an d  9*^5 km a r e  b e l ie v e d  
to  in d ic a te  th e  p re se n c e  o f  sm a ll a e r o s o l  c o n c e n t r a t io n s .
Vc. O b se rv a tio n s  o f  M e te o ro lo g ic a l  Phenomena
A e ro so l T rap p in g
I t  i s ,  o f  c o u rs e , w e l l  known t h a t  t h e  te m p e ra tu re  p r o f i l e  o f  th e  
a tm osphere  r e f l e c t s  th e  a e r o s o l  number d e n s i t y .  I n  a  r e g io n  c o n ta in in g  
a  te m p e ra tu re  in v e r s io n ,  c o o l  a i r  i s  cap p ed  by  warm a i r  th e r e b y  t r a p p in g  
a e r o s o ls  in  th e  s t a b l e  r e g io n  a t  th e  b a s e  o f  t h e  in v e r s io n .  T h is  phenom­
enon has been  o b serv ed  i n  many i n s t a n c e s ,  and t y p i c a l  exam ples a r e  shown 
in  f ig u r e  1 9 . S in ce  th e  te m p e ra tu re  p r o f i l e s  a r e  o b ta in e d  from  th e  
W allops I s la n d  ra d io s o n d e , 75 m ile s  n o r th e a s t  o f  W ill ia m s b u rg , i t  i s  


























<— Relative power 
F ig u re  1 9 .-  Examples o f  a e ro s o l  t r a p p in g .
OOOOZ March 2




u p p e r a tm osphere  p r o f i l e  i s  v e ry  l i k e l y  i d e n t i c a l ;  i n  th e  lo w er few 
k i lo m e te r s ,  d i f f e r e n c e s  can be  e x p e c te d . F ig u re  19 shows d a ta  o b ta in e d  
on F eb ru a ry  28 and M arch 1 , 1967; and  th e  te m p e ra tu re  p r o f i l e  as  m easured  
o v e r W allops I s la n d .  An enhancem ent can  be seen  in  f ig u r e  1 9 (a ) ;  t h e  
F eb ru a ry  28 p r o f i l e ,  a t  15-9  km. The h e ig h t  o f  t h i s  enhancement c o r r e s ­
ponds to  th e  h e ig h t o f  a  k° C te m p e ra tu re  in v e r s io n .  On M arch 1, f i g ­
u re  1 9 (b ) , an  8 °  C in v e r s io n  a t  18 km c o rre sp o n d s  t o  th e  enhancem ent a t  
18 km in  th e  s c a t t e r i n g  p r o f i l e .
S ince  th e  l a s e r  b a c k s c a t t e r  te c h n iq u e  can  d e te c t  very  sm a ll a e r o s o l  
c o n c e n t r a t io n s ,  i t  c o n s t i t u t e s  an e x c e l le n t  m ethod f o r  o b serv in g  th e  f in e  
te m p e ra tu re  s t r u c tu r e  o f  b o th  th e  t ro p o s p h e re  and s t r a to s p h e r e .
S tu d ie s  o f  Cloud S t r u c tu r e s
In  o rd e r  t o  d e m o n stra te  t h e  a b i l i t y  o f  th e  l a s e r  b a c k s c a t te r  t e c h ­
n iq u e  t o  o b se rv e  m e te o ro lo g ic a l  phenom ena, a  number o f  c loud  system s have 
been  o b serv ed . No s y s te m a tic  o b s e rv a tio n s  have been made n o r  has any  
a tte m p t been  made to  f i t  p o ly d is p e r s e  a e r o s o l  m odels t o  our m easurem ents.
The r e s u l t s  o b ta in e d , how ever, c l e a r l y  d e m o n s tra te  t h a t  s i g n i f i c a n t  con­
t r i b u t i o n s  t o  t h e  p h y s ic s  o f  c lo u d s  c o u ld  be made by s y s te m a tic  l a s e r  
r a d a r  c loud  o b s e r v a t io n s .
The s t r u c t \ r r e  e v id e n t  i n  f ig u r e  2 0 (a )  i s  a  h ig h  c i r r u s  c lo u d  e x te n d ­
in g  from 9 t o  12 km; a l s o  e v id e n t  i s  an  a l t o s t r a t u s  c lo u d  a t  5 .8 5  km o f  
th ic k n e s s  300 m. The r e t u r n  i n  f ig u r e  2 0 (b ) shows a  c i r r u s  c lo u d  system  
c e n te re d  a t  a p p ro x im a te ly  1 1 .8 5  km. F ig u re  2 0 (c )  shows a n o th e r  c i r r u s  c lo u d  
w hich a t  th e  t im e  o f o b s e r v a t io n  was s t r a t i f i e d  in to  th r e e  l a y e r s .  The 





























i s  an  exam ple o f  a  dense  c i r r u s  s im i l a r  t o  t h a t  found in  f ig u r e  2 0 (a )  
e x te n d in g  from  8 .7  km t o  1 1 .2 5  km. The e x is te n c e  o f  t h i s  system  was 
v e r i f i e d  by p i l o t  r e p o r t .  I t  sh o u ld  be n o te d , how ever, t h a t  l a s e r  r a d a r  
can  d e te c t  th e  fo rm a tio n  and d i s s i p a t i o n  o f  c lo u d s  lo n g  b e fo re  t h e y  a re  
d i s c e r n ib l e  by ey e .
Tw o-D im ensional Mapping
An exam ple o f  tw o -d im e n s io n a l m apping o f  th e  a tm o sp h eric  a e r o s o l  i s  
shown in  f ig u r e  2 1 . The o b s e r v a t io n s  shown w ere ta k e n  1 m inu te  a p a r t  a t  
v a r io u s  e l e v a t io n  a n g le s .  F ig u re  2 1 (a )  was re c o rd e d  w ith  th e  sy stem  a t  
an  e l e v a t io n  a n g le  o f  6 7 .5 ° •  The a e r o s o l  s t r u c t u r e  e v id e n t from 2 .7  to  
4 km was exam ined by r e p e a t in g  th e  ex p erim en t a t  t h e  z e n i th  a s  shown in  
f ig u r e  2 1 (b ) .  The tim e  o f  r e t u r n  from  th e  b a se  and  to p  o f  t h i s  l a y e r  h a s  
d e c re a se d  a s  e x p e c te d . The l a y e r  i s  h o r i z o n ta l ly  s t r a t i f i e d  w ith  th e  
maximum r e t u r n  c o rre sp o n d in g  t o  3*2 km. F ig u re s  2 1 (c )  and  21(d) r e p e a t  
t h i s  ex p erim en t a t  e le v a t io n  a n g le s  o f  5 6 . 25°  and 9 0 ° , r e s p e c t i v e l y .  An 
a n a ly s i s  o f  th e  r e tu r n  shows t h a t  th e  l a y e r  rem ained  h o r iz o n ta l ly  s t r a t i ­
f i e d  a t  t h e  same h e ig h t .  A th re e -d im e n s io n a l  mapping c o u ld , o f  c o u rs e ,  
be made by  r o t a t i n g  th e  sy stem  a z im u th a lly .
J e t - S tr e a m  S tu d ie s
On th e  e v en in g  o f  May 10 , 19^7, an  anom alous c ro s s  s e c t io n  was 
ob serv ed  i n  t h e  r e g io n  8 .5  t o  1 1 .2  km. T h is  h e ig h t  i n t e r v a l  c o rre sp o n d ed  
t o  a  r e p o r t  o f  j e t - s t r e a m  a c t i v i t y  e x i s t i n g  o v e r W allops I s la n d .  S in ce  
th e  J e t  s tre a m  n o rm a lly  h a s  an  e l l i p t i c a l  g e o m e tr ic a l  c r o s s  s e c t io n  w ith  
i t s  m ajo r a x i s  e x te n d in g  h o r i z o n ta l l y  f o r  hundreds o f  k i lo m e te r s ,  i t  i s  


































F ig u re  22 g iv e s  th e  wind speed and te m p e ra tu re  p r o f i l e s  t h a t  w ere re c o rd e d  
o v e r W allops I s la n d .  The wind d i r e c t i o n  (500°) over t h e  h e ig h t  ra n g e  
8 .5  t o  1 1 .2  km was v e ry  n e a r ly  c o n s ta n t .  Shown a ls o  i n  f ig u r e  22 i s  th e  
r e l a t i v e  b a c k s c a t te r e d  power from  t h i s  re g io n ; th e  maximum r e t u r n  c o r r e s ­
ponds e x a c t ly  t o  th e  h e ig h t o f  maximum w inds. F o r th e  j e t  s tre a m  t o  have 
a  la r g e  s c a t t e r i n g  c ro s s  s e c t io n ,  la r g e  q u a n t i t i e s  o f  p a r t i c u l a t e  m a t te r  
m ust be tr a p p e d  in  th e  flow . Such q u a n t i t i e s  p o s s ib ly  c o u ld  be fu r n is h e d  
by  d u s t s to rm s , th u n d e r  s to rm s, v o lc a n ic  a c t i v i t y ,  f o r e s t  f i r e s ,  and many 
o th e r  phenomena. I t  i s  a l s o  w e ll  known t h a t  j e t  s tre am s can  t r a n s p o r t  
p a r t i c u l a t e  m a t te r  o v e r very  la r g e  d is ta n c e s .  On th e  o th e r  h an d , c i r r u s  
c lo u d s  a r e  f r e q u e n t ly  found on th e  p e r im e te r  o f  j e t  s tre a m s . E i th e r  o f  
th e s e  phenomena co u ld  accoun t f o r  th e  m easurem ent shown i n  f ig u r e  2 2 .
S tu d ie s  o f  A tm ospheric  T u rb u len ce
A s e r i e s  o f  ex p erim en ts  have been  perfo rm ed  o v er W illiam sb u rg  i n  
w hich  a  f u l l y  in s tru m e n te d  j e t  a i r c r a f t  was d i r e c te d  i n t o  a l t i t u d e  re g io n s  
w hich showed u n u su a l s c a t t e r in g  p r o p e r t i e s .  T h is  s e r i e s  o f  e x p e r im en ts  
have e n ab le d  u s  t o  c o r r e l a t e  th e  s c a t t e r in g  p r o p e r t i e s  o f  th e  lo w er a tm o s­
p h e re  w ith  a  number o f  m e te o ro lo g ic a l  phenomena. These e x p e rim en ts  w ere  
p e rfo rm ed  on M arch 9 , June  5 , and  J u ly  5 w ith  a  T-33 ty p e  j e t  t r a i n e r  
whose a l t i t u d e  l i m i t  i s  12 km. A number o f  s im i la r  e x p e rim en ts  a re  
p la n n e d  f o r  th e  f u tu r e  u t i l i z i n g  th e  T-33 j e t  and  an  A i r  F o rce  F106 j e t  
whose a l t i t u d e  l i m i t  i s  about 15 km. These a i r c r a f t  a r e  eq u ip p ed  t o  
m easure  m ost o f  th e  a tm o sp h eric  p a ra m e te rs  and t o  c o l l e c t  a e r o s o l  sam p les ; 
i n  co n seq u en ce , d e f i n i t i v e  a e r o s o l  m odels f o r  com parison  w ith  ex p erim en t 































































C o rre la t io n  o f  th e  s c a t t e r in g  p r o p e r t i e s  o f  a  re g io n  o f  t h e  a tm os­
p h e re  w ith  c le a r  a i r  tu rb u le n c e  has been  e s t a b l i s h e d ,  b u t in  v iew  o f  th e  
l im i t e d  d a ta  o b ta in e d  i t  can n o t be c o n s id e re d  d e f i n i t i v e  a t  t h i s  s ta g e .
F ig u re  23 shows exam ples o f  th e  r e tu r n s  when th e  p i l o t  r e p o r te d  
l i g h t  tu rb u le n c e  a t  v a r io u s  a l t i t u d e s .  T hese  re c o rd s  w ere o b ta in e d  a t  
th e  tim e  th e  p i l o t  re p o r te d  l i g h t  tu r b u le n c e .  F ig u re  23( a )  (M arch 9 
s e r i e s )  shows an  enhancement c e n te re d  a t  3*^5 km (1 1 ,3 2 0  f t ) .  The p i l o t  
r e p o r te d  l ig h t  tu rb u le n c e  from  12 ,000  t o  1 3 ,3 0 0  f t .  F ig u re  23( b )  (Ju n e  5 
s e r i e s )  shows an  enhancement c e n te re d  a t  2 .1  km ( 6 ,8 9 0  f t ) .  The b ase  o f  
th e  enhancement i s  a t  1-95 km (6,1+00 f t ) .  The p i l o t  r e p o r te d  l i g h t  
tu rb u le n c e  in  c l e a r  a i r  a t  6 ,5 0 0  f t .  F ig u re  23( c )  (Ju n e  5 s e r i e s )  shows 
an  enhancement c e n te re d  a t  8.1+ km (2 7 ,5 0 0  f t ) .  T h is  c o rre sp o n d s  to  th e  
p i l o t ' s  re p o r t  o f  l i g h t  tu rb u le n c e  a t  2 7 ,5 0 0  f t .  F ig u re  2 3 (d ) ( J u ly  5 
s e r i e s )  in d ic a te s  t h a t  th e r e  i s  a  d e f i n i t e  change i n  g ra d ie n t  from  2 .5 5  
t o  2 .5  km ( 8 ,360 t o  8 ,860  f t ) .  The p i l o t  e n c o u n te re d  l i g h t  tu rb u le n c e  
from  8,1+00 to  8 ,9 0 0  f t .  An enhancem ent a l s o  a p p e a rs  a t  2.1+ km (7 ,8 7 0  f t )  
th e  p i l o t  re p o r te d  l i g h t  tu rb u le n c e  a t  8 ,0 0 0  f t .  When th e  o s c i l lo s c o p e  
tim e  u n c e r ta in ty  o f  3 p e rc e n t and  th e  a i r c r a f t ' s  a l t i m e t e r  e r r o r  o f  a  few 
hundred  f e e t  i s  ta k e n  in to  c o n s id e r a t io n ,  t h e  above c o r r e l a t i o n  becomes 
e x c e l l e n t .
These p re lim in a ry  r e s u l t s  seem t o  i n d i c a t e  t h a t  th e  s c a t t e r i n g  
p r o p e r t i e s  o f th e  atm osphere can  be r e l a t e d  t o  th e  p re se n c e  o f  c l e a r  a i r  
tu rb u le n c e .  The enhancem ents n o te d  i n  f i g u r e  23 a r e  p ro b a b ly  re g io n s  o f  
r e l a t i v e l y  h igh  a e r o s o l  c o n c e n tr a t io n ;  a  m echanism  f o r  a e r o s o l  t r a p p in g  
i n  c l e a r  a i r  tu rb u le n c e ,  how ever, h a s  n o t b een  d ev e lo p ed .
CONCLUSIONS
T h is  w ork has d e m o n stra ted  th e  a b i l i t y  o f  l a s e r  r a d a r  to  p ro v id e  an  
a c c u ra te  q u a n t i t a t i v e  d e s c r ip t i o n  o f  th e  p a r t i c u l a t e  and m o le c u la r  con­
t e n t  o f  th e  a tm o sp h ere .
R igorous Mie th e o ry  h a s  been  used  t o  t r e a t  a e r o s o l  s c a t t e r i n g  a t
l a s e r  v a v e le n g th s  f o r  th e  f i r s t  t im e ,  and th e s e  c a l c u l a t i o n s  p ro v id e  a
b a s i s  f o r  u n d e rs ta n d in g  th e  m easurem ents made. The a e r o s o l  s c a t t e r in g
c a lc u la t io n s  f u r t h e r  su g g e s t e x te n s io n  o f  th e  e x p e r im en t t o  l a s e r  wave-
o
le n g th s  o th e r  th a n  69^3 A, and w i l l  p ro v id e  th e  b a s i s  f o r  i n t e r p r e t i n g  
f u tu r e  m easurem ents.
In  g e n e r a l ,  th e  e x p e r im e n ta l  r e s u l t s  show e x c e l l e n t  agreem ent w ith  
a e r o s o l  number d e n s i ty  Model I .  I t  c an , t h e r e f o r e ,  be  in f e r r e d  t h a t  th e  
a tm o sp h eric  a e r o s o l  c o n c e n tr a t io n  d e c re a s e s  e x p o n e n t i a l ly  w ith  h e ig h t  t o  
5 km, rem ains r e l a t i v e l y  c o n s ta n t  from  5 km t o  a b o u t 12 km, and th e n  
in c re a s e s  re a c h in g  a  r e l a t i v e  maximum n e a r  18 km. The e x p e r im e n ta l 
r e s u l t s  o b ta in e d  a re  c o n s i s te n t  w i th  th e  Junge f o u r th  pow er s iz e  d i s t r i ­
b u tio n  law and R o se n 's  d i r e c t  sam p lin g s  o f  th e  a tm o s p h e r ic  a e ro s o l .
F in a l ly ,  t h i s  e x p e r im en t h as  p ro v id e d  o b s e r v a t io n s  o f  v a r io u s  
m e te o ro lo g ic a l  phenomena. S y s te m a tic  m easurem ents o f  th e s e  phenomena 
have n o t ,  o f  c o u rs e , been  made n o r  have any  m odels b e en  c o n s tru c te d  t o  
e x p la in  th e s e  o b s e r v a t io n s .  N e v e r th e le s s ,  t h i s  p a p e r  p ro v id e s  a  g e n e r a l  
b a s i s  f o r  th e  s o lu t io n  o f t h e  a s s o c ia te d  s c a t t e r i n g  p ro b lem  and c l e a r l y  





MIE INTENSITY FUNCTIONS FOR RACKSCATTER
The s c a t t e r e d  i n t e n s i t y  f o r  v e r t i c a l l y  p o la r i z e d  l i g h t  i n c id e n t  on 
a  sp h e re  o f  r a d iu s  r  i s  g iv e n  a s
w here
I c  = th e  i n t e n s i t y  o f  th e  in c id e n t  wave 
i  =■ th e  s c a t t e r e d  i n t e n s i t y  fu n c tio n
2 Jfk  = ~ ,  th e  f r e e - s p a c e  p ro p a g a tio n  c o n s ta n t
A
A * th e  w av elen g th  o f  th e  in c id e n t  l i g h t  
z =■ th e  d is ta n c e  from  s c a t t e r e r  t o  o b s e r v e r .
The s c a t t e r e d  i n t e n s i t y  fu n c t io n  i s  g iv en  a s
i  = | s | 2 = S*S
w here S i s  g iv e n  from  Mie th e o ry  ( c f .  D e i r m e n d j i a n ^ ^ ) a s
3(a,T i,e) - + ! ) [ > %  + ^ a % ]m(m + 1)1 
1
w here a ^  and bm a r e  t h e  com plex Mie s c a t t e r i n g  c o e f f i c i e n t s ,  t] t h e  
com plex in d e x  o f  r e f r a c t i o n ,  and 0 i s  t h e  s c a t t e r i n g  a n g le  m easu red  






and * 1 * )  c a n  be found by  s u b s t i t u t i n g  * ,  f o r  £  in  t h e  above 
e q u a tio n . The a n g u la r  dependence o f  th e  i n t e n s i t y  fu n c t io n  i s  g iv e n  by
*PmU )
% ( x )  = dx
and
Tm(x )  = X Jtm  -  (1  -  X2 ) ! ^ 1
where
x = co s  9 
<-2




Pm(x )  = t h e  Legendre p o ly n o m ia l o f  d e g re e m
F o r b a c k s c a t t e r  (0 = l 8o °)
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T h e re fo re ,
and.
w
S - l  +
1 =
The s c a t te r in g  c o e f f i c i e n t s ,  ajn and bm, w ere te rm in a te d  when Ja^J 
an d  |bm| < 10“®. V alues o f t h e  i n t e n s i t y  f o r  a  = 0 .0 1  (0 .0 1 )  2 . 0 ,  
2 . 0 ( 0 . l )  1 8 1 .9  and tj = 1 . 5 a re  t a b u la te d  in  A ppendix I I .
The s in g le  p a r t i c l e  Mie c r o s s  s e c t io n s  a r e  g iv e n  a s
an d
e x t in c t io n
2 jtr^
—T5-  )  ( 2m + ljReCajn + bm)
a r
m=l
s c a t t e r in g
m=l
2m + 1 )( Urn +
^ a b so rp tio n  -  E x t i n c t i o n  " CTs c a t t e r i n g
= 0 fo r  a  r e a l  in d ex  o f  r e f r a c t i o n ;  t h e r e f o r e ,  a-g = <jg- The 
d im e n s io n le ss  Mie s c a t t e r i n g  c o e f f i c i e n t  ( e f f i c i e n c y  f a c t o r  fo r  s c a t t e r i n g )  




Qs i s  d e f in e d  a s  th e  r a t i o  o f t o t a l  f lu x  s c a t t e r e d  by one p a r t i c l e  i n  
a l l  d i r e c t io n s  t o  th e  f lu x  in c id e n t  on th e  g e o m e tr ic a l  c ro s s  s e c t io n  
nr2 o f th e  s p h e r ic a l  p a r t i c l e .
APPENDIX II
V alu es  o f  i  ( l 8o ° )  and Qg f o r  a  = 0 .0 1  (0 .01) 2 .0  and 
2 .0  ( C . l )  181 .9  a re  t a b u la te d  in  t h i s  a p p en d ix . The n o ta t io n  
a  = 0 . 0 1 ( 0 . 0 1 )2 .0  i s  t o  be i n t e r p r e t e d  a s :  aj_ = 0 . 01, ct2 = 2 . 0 ,
and = 0 . 0 1 ; th e  n o t a t io n  8 . 6501713D-11* means 8.6501713 x 10“ll+. 
l ( l 8o ) i s  th e  i n t e n s i t y  f u n c t io n  f o r  a  s c a t t e r i n g  ang le  o f  l 8o°.
QS i s  Qg, th e  e f f i c i e n c y  f a c t o r  f o r  s c a t t e r i n g .
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BACK S C A T T E R  I N T E N S I T Y  F U N C T I O N S
ALP HA N O .  OF TERMS QS H  1 8 0 )
O . O l 2 2 . 3 0 6 8 2 1 3 0 - 0 9 8 . 6 5 0 1 7 1 3 0 - 1 4
0 . 0 2 2 3 . 6 9 0 9 9 1 9 0 - 0 8 5 . 5 3 5 4 4 2  I D - 1 2
0 . 0 3 2 1 . 8 6 8 6 3 0 6 0 - 0 7 6 . 3 0 3 9 4 8 5 0 - 1 1
0 . 0 4 2 5 . 9 0 6 0 8 6 2 D - 0 7 3 . 5 4 0 9 7 5 1 0 - 1 0
0 . 0 5 2 1 . 4 4 2 0 0 6 6 D - 0 6 1 . 3 5 0 2 8 5 9 D - 0 9
0 . 0 6 2 2 . 9 9 0 3 7 5 0 D - 0 6 4 . 0 3 0 1 4 7 8 D - 0 9
0 . 0 7 3 5 . 5 4 0 5 4 0 8 D - 0 6 1 . 0 1 5 7 2 0 9 D - 0 8
0 . 0 8 3 9 . 4 5 2 9 0 1 0 0 - 0 6 2 . 2 6 1 8 4 8 3 D - 0 8
0 . 0 9 3 1 . 5 1 4 3 4 9 7 0 - 0 5 4 . 5 8 2 2 7 0 5 D - 0 8
0 .  1 0 3 2 . 3 0 8 4 0 9 2 D - 0 5 8 . 6 1 5 7 3 5 6 0 - 0 8
0 . 1 1 3 3 . 3 8 0 2 2 6 3 0 - 0 5 1 . 5 2 5 0 3 4 4 D - 0 7
0 . 1 2 3 4 . 7 8 8 1 4 9 3 0 - 0 5 2 . 5 6 8 0 6 7 6 0 - 0 7
0 . 1 3 3 6 . 5 9 6 1 2 8 6 0 - 0 5 4 . 1 4 7 0 4 4 5 0 - 0 7
0 . 1 4 3 8 . 8 7 3 7 2 6 2 D - 0 5 6 . 4 6 2 0 5 0 9 0 - 0 7
0 . 1 5 3 1 . 1 6 9 6 1 2 8 0 - 0 4 9 . 7 6 4 2 0 8 9 0 - 0 7
0 .  1 6 3 1 . 5 1 4 4 1 5 5 0 - 0 4 1 . 4 3 6  3 5 0 2 D - 0 6
0 . 1 7 3 1 . 9 3 0 4 2 7 6 D - 0 4 2 . 0 6 3 7 0 8 1 0 - 0 6
0 .  1 8 3 2 . 4 2 6 8 6 1 8 0 - 0 4 2 . 9 0 3 8 0 3 3 0 - 0 6
0 . 1 9 3 3 . 0 1 3 4 9 7 9 D —0 4 4 . 0 1 0 4 5 8 9 0 - 0 6
0 . 2 0 3 3 . 7 0 0 6 8 3 6 D - 0 4 5 . 4 4 6 9 7 3 8 D - 0 6
6 . 2 1 3 4 . 4 9 9 3 3 6 6 D - 0 4 7 . 2 8 7 1 2 6 0 0 - 0 6
0 . 2 2 3 5 . 4 2 0 9 4 4 2 0 - 0 4 9 . 6 1 6 2 0 7 0 0 - 0 6
0 . 2 3 4 6 . 4 7 7 5 6 5 2 0 - 0 4 1 . 2 5 3 2 0 9 3 0 - 0 5
0 . 2 4 4 7 . 6 8 1 8 2 8 9 0 - 0 4 1 . 6 1 4 6 3 4 4 0 - 0 5
0 . 2 5 4 9 . 0 4 6 9  3 9 7 D—0 4 2 . 0 5 8 5 3 3 6 0 - 0 5
0 . 2 6 4 1 . 0 5 8 6 6 7 1 0 - 0 3 2 . 5 9 9 1 4 0 0 0 - 0 5
0 . 2 7 4 1 . 2 3 1 5 3 7 5 D - 0 3 3 . 2 5 2 4 0 0 5 0 - 0 5
0 . 2 8 4 1 . 4 2 4 7 9 6 9 0 - 0 3 4 . 0 3 6 0 9 2 9 0 - 0 5
0 . 2 9 4 1 . 6 3 9 9 9 5 0 0 - 0 3 4 . 9 6 9 9 4 7 2 0 - 0 5
0 . 3 0 4 1 . 8 7 8 7 3 8 3 0 - 0 3 6 . 0 7 5 7 6 3 7 0 - 0 5
0 . 3 1 4 2 . 1 4 2 6 9 0 4 D - 0 3 7 . 3 7 7 5 3 5 9 D - 0 5
0 . 3 2 4 2 . 4 3 3 5 7 1 9 0 - 0 3 8 . 9 0 1 5 6 9 2 D—0 5
0 . 3 3 4 2 . 7 5 3 1 6 0 2 0 - 0 3 1 . 0 6 7 6 6 0 2 0 - 0 4
0 . 3 4 4 3 . 1 0 3 2 8 9 0 D - 0 3 1 . 2 7 3 3 9 2 2 0 - 0 4
0 . 3 5 4 3 . 4 8 5 8 4 8 3 0 - 0 3 1 • 5 1 0 7 4 8 5 D —0 4
0 . 3 6 4 3 . 9 0 2 7 8 3 9 0 - 0 3 1 . 7 8 3 4 0 2 8 D - C 4
0 . 3 7 4 4 . 3 5 6 0 9 7 0 0 - 0 3 2 . 0 9 5 3 1 8 0 D - 0 4
0 . 3 8 4 4 . 8 4 7 8 4 3 1 0 - 0 3 2 . 4 5 0 7 5 6 7 D - 0 4
0 . 3 9 4 5 . 3 8 0 1 3 3 5 0 - 0 3 2 . 8 5 4 2 9 2 7 D - 0 4
0 . 4 0 4 5 . 9 5 5 1 3 1 3 0 - 0 3 3 . 3 1 0 8 1 8 8 0 - 0 4
0 . 4 1 4 6 . 5 7 5 0 5 4 4 D - 0 3 3 . 8 2 5 5 5 8 4 D - 0 4
0 . 4 2 4 7 . 2 4 2 1 7 0 5 D - 0 3 4 . 4 0 4 0 7 1 4 0 - 0 4
0 . 4 3 4 7 . 9 5 8 8 0 0 6 D - 0 3 5 . 0 5 2 2 6 5 2 0 - 0 4
0 . 4 4 4 8 . 7 2 7 3 1 3 9 0 - 0 3 5 . 7 7 6 3 9 8 8 0 - 0 4
0 . 4 5 4 9 . 5 5 0 1 2 8 9 D - 0 3 6 . 5 8 3 0 9 0 5 D - 0 4
0 . 4 6 4 1 . 0 4 2 9 7 1 3 0 - 0 2 7 . 4 7 9 3 2 4 2 0 - 0 4
0 . 4 7 4 1 . 1 3 6 8 5 7 6 0 - 0 2 8 . 4 7 2 4 4 9 6 0 - 0 4
0 . 4 8 4 1 . 2 3 6 9 2 7 7 0 - 0 2 9 . 5 7 0 1 9 0 7 D - 0 4
0 . 4 9 4 1 . 3 4 3 4 4 1 5 D - 0 2 1 . 0 7 8 0 6 4 2 0 - 0 3
0 . 5 0 4 1 • 4 5 6 6 6 2 8 D - 0 2 1 . 2 1 1 2 2 7 4 0 - 0 3
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BACK SCATTER INTENSITY FUNCTIONS
ALPHA NO. OF TERMS QS 1 ( 1 8 0 )
0 . 5 1 5 1 . 5 7 6 8 5 9 6 0 - 0 2 1 . 3 5 7 3 9 2 5 D - 0 3
0 . 5 2 5 1 . 7 0 4 3 0 3 3 D - 0 2 1 . 5 1 7 4 8 0 7 D - 0 3
0 . 5 3 5 1 . 8 3 9 2 6 9 0 D - 0 2 1 . 6 9 2 4 4 9 5 0 - 0 3
0 . 5 4 5 1 . 9 8 2 0 3 4 6 0 - 0 2 1 . 8 8 3 2 9 2 3 0 - 0 3
0 . 5 5 5 2 . 1 3 2 8 8 0 9 0 - 0 2 2 . 0 9 1 0 3 7 5 0 - 0 3
0 . 5 6 5 2 • 2 9 2 0 9 1 5 D - 0 2 2 . 3 1 6 7 4 7 5 0 - 0 3
0 . 5 7 5 2 . 4 5 9 9 5 2 0 0 - 0 2 2 . 5 6 1 5 1 7 7 0 - 0 3
0 . 5 8 5 2 . 6 3 6 7 5 0 0 0 - 0 2 2 . 8 2 6 4 7 4 8 0 - 0 3
0 . 5 9 5 2 . 8 2 2 7 7 4 5 0 - 0 2 3 . 1 1 2 7 7 4 8 D - 0 3
0 . 6 0 5 3 . 0 1 8 3 1 5 5 0 - 0 2 3 . 4 2 1 6 0 1 7 0 - 0 3
0 . 6 1 5 3 . 2 2 3 6 6 4 1 0 - 0 2 3 . 7 5 4 1 6 4 8 0 - 0 3
0 . 6 2 5 3 . 4 3 9 1 1 1 3 0 - 0 2 4 . 1 1 1 6 9 6 7 D —0 3
0 . 6 3 5 3 . 6 6 4 9 4 8 1 0 - 0 2 4 . 4 9 5 4 4 9 8 D - 0 3
0 . 6 4 5 3 . 9 0 1 4 6 4 7 0 - 0 2 4 . 9 0 6 6 9 3 9 0 - 0 3
0 . 6 5 5 4 . 1 4 8 9 5 0 0 0 - 0 2 5 . 3 4 6 7 1 2 5 0 - 0 3
0 . 6 6 5 4 . 4 0 7 6 9 1 5 0 - 0 2 5 . 8 1 6 7 9 9 1 D - 0 3
0 . 6 7 5 4 . 6 7 7 9 7 4 0 D - 0 2 6 . 3 1 8 2 5 3 4 0 - 0 3
0 . 6 8 5 4 . 9 6 0 0 7 9 7 0 - 0 2 6 . 8 5 2 3 7 6 6 0 - 0 3
0 . 6 9 5 5 . 2 5 4 2 8 7 0 0 - 0 2 7 . 4 2 0 4 6 7 1 0 - 0 3
0 . 7 0 5 5 . 5 6 0 8 7 0 6 0 - 0 2 8 . 0 2 3 8 1 5 7 0 - 0 3
0 . 7 1 5 5 . 8 8 0 1 0 0 0 D - 0 2 8 . 6 6 3 6 9 8 7 D - 0 3
0 . 7 2 5 6 . 2 1 2 2 3 9 6 0 - 0 2 9 . 3 4 1 3 7 4 3 0 - 0 3
0 . 7 3 5 6 . 5 5 7 5 4 7 3 0 - 0 2 1 . 0 0 5 8 0 7 5 0 - 0 2
0 . 7 4 5 6 . 9 1 6 2 7 4 4 0 - 0 2 1 . 0 8 1 5 0 0 2 D - 0 2
0 . 7 5 5 7 .  2 8 8 6 6 4 4 D - 0 2 1 . 1 6 1 3 3 1 6 D —0 2
0 . 7 6 5 7 . 6 7 4 9 5 2 9 0 - 0 2 1 .  2 4 5 4 1 3 6 D—0 2
0 . 7 7 5 8 . 0 7 5 3 6 5 8 0 - 0 2 1 . 3 3 3 8 5 2 3 0 - 0 2
0 . 7 8 5 8  . 4 9 0 1 2 0 0 D - 0 2 1 . 4 2 6 7 4 8 1 0 - 0 2
0 . 7 9 5 8 . 9 1 9 4 2 0 9 0 - 0 2 1 . 5 2 4 1 9 4 3 D - 0 2
0 . 8 0 5 9 . 3 6 3 4 6 3 2 0 - 0 2 1 . 6 2 6 2 7 6 3 D - 0 2
0 . 8 1 5 9 . 8 2 2 4 2 9 0 0 - 0 2 1 . 7 3 3 0 7 1 1 0 - 0 2
0 . 8 2 5 1 . 0 2 9 6 4 8 8 0 - 0 1 1 . 8 4 4 6 4 5 9 D - 0 2
0 . 8 3 5 1 . 0 7 8 5 7 9 7 D - 0 1 1 . 9 6 1 0 5 7 8 0 - 0 2
0 . 8 4 5 1 • 1 2 9 0 4 9 7 D - 0 1 2 . 0 8 2 3 5 2 3 D —0 2
0 . 8 5 5 1 •  1 8 1 0 7 1 4 D - 0 1 2 . 2 0 8 5 6 1 9 D - 0 2
0 . 8 6 5 1 . 2 3 4 6 5 6 1 D - 0 1 2 . 3 3 9 7 0 6 8 D - 0 2
0 . 8 7 5 1 .  2 8 9 8 1 3 0 D - Q 1 2 . 4 7 5 7 9 1 9 0 - 0 2
0 . 8 8 6 1 • 3 4 6 5 5 0 2 D - 0 1 2 . 6 1 6 8 0 7 6 0 - 0 2
0 . 8 9 6 1 . 4 0 4 8 7 3 4 D - 0 1 2 . 7 6 2 7 2 6 9 0 - 0 2
0 . 9 0 6 1 . 4 6 4 7 8 7 1 0 - 0 1 2 . 9 1 3 5 0 6 4 0 - 0 2
0 . 9 1 6 1 . 5 2 6 2 9 3 5 0 - 0 1 3 . 0 6 9 0 8 3 7 0 - 0 2
0 . 9 2 6 1 . 5 8 9 3 9 3 2 0 - 0 1 3 . 2 2 9 3 7 7 3 D - 0 2
0 . 9 3 6 1 . 6 5 4 0 8 4 9 0 - 0 1 3 . 3 9 4 2 8 5 9 0 - 0 2
0 . 9 4 6 1 . 7 2 0 3 6 5 0 D - 0 1 3 . 5 6 3 6 8 5 9 D —0 2
0 . 9 5 6 1 . 7 8 8 2 2 8 4 0 - 0 1 3 . 7 3 7 4 3 3 O D - 0 2
0 . 9 6 6 1 . 8 5 7 6 6 8 0 0 - 0 1 3 . 9 1 5 3 5 9 2 D - 0 2
0 . 9 7 6 1 . 9 2 8 6 7 4 7 0 - 0 1 4 . 0 9 7 2 7 3 5 D - 0 2
0 . 9 8 6 2 . 0 0 1 2 3 7 0 0 - 0 1 4 . 2 8 2 9 5 8 9 0 - 0 2
0 . 9 9 6 2 . 0 7 5 3 4 2 4 D - 0 1 4 . 4 7 2 1 7 5 9 0 - 0 2
1 . 0 0 6 2 . 1 5 0 9 7 5 9 0 - 0 1 4 . 6 6 4 6 5 7 8 0 - 0 2
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BACK SCATTER INTENSITY FUNCTIONS
ALPHA NO.  OF TERMS QS I ( 1 8 0 )
1 . 0 1 6 2 . 2 2 8 1 2 0 7 0 - 0 1 4 . 8 6 0 1 1 1 2 0 - 0 2
1 . 0 2 6 2 . 3 0 6 7 5 8 8 D - 0 1 5 . 0 5 8 2 1 8 8 0 - 0 2
1 . 0 3 6 2 . 3 8 6 8 6 9 8 D - 0 1 5 . 2 5 8 6 3 3 6 0 - 0 2
1 . 0 4 6 2 . 4 6 8 4 3 2 5 D - 0 1 5 . 4 6 0 9 8 4 0 0 - 0 2
1 . 0 5 6 2 . 5 5 1 4 2 3 8 0 - 0 1 5 . 6 6 4 8 7 1 0 0 - 0 2
1 . 0 6 6 2 . 6 3 5 8 1 9 5 0 - 0 1 5 . 8 6 9 8 6 8 1 0 - 0 2
1 . 0 7 6 2 . 7 2 1 5 9 3 9 0 - 0 1 6 . 0 7 5 5 2 2 4 0 - 0 2
1 . 0 8 6 2 . 8 0 8 7 2 0 8 0 - 0 1 6 . 2 8 1 3 5 6 2 D - 0 2
1 . 0 9 6 2 . 8 9 7 1 7 2 6 D - 0 1 6 . 4 8 6 8 6 3 8 0 - 0 2
1 . 1 0 6 2 . 9 8 6 9 2 1 6 0 - 0 1 6 . 6 9 1 5 1 6 9 0 - 0 2
1 . 1 1 6 3 . 0 7 7 9 3 9 2 D - 0 1 6 . 8 9 4 7 6 1 5 0 - 0 2
1 .  12 6 3 . 1 7 0 1 9 7 0 D - 0 1 7 . 0 9 6 0 2 2 6 0 - 0 2
1 . 1 3 6 3 . 2 6 3 6 6 6 2 0 - 0 1 7 . 2 9 4 7 0 1 4 0 - 0 2
1 . 1 4 6 3 . 3 5 8 3 1 8 2 0 - 0 1 7 . 4 9 0 1 7 9 8 0 - 0 2
1 . 1 5 6 3 . 4 5 4 1 2 5 5 D - 0 1 7 . 6 8 1 8 2 1 8 0 - 0 2
1 . 1 6 6 3 . 5 5 1 0 6 1 1 D - 0 1 7 . 8 6 8 9 7 4 1 0 - 0 2
1 . 1 7 6 3 . 6 4 9 0 9 8 7 D - 0 1 8 . 0 5 0 9 6 8 3 0 - 0 2
1 . 1 8 6 3 .  7 4 8 2  1 3 6 D - 0 1 8 . 2 2 7 1 2 3 3 D - 0 2
1 . 1 9 6 3 . 8 4 8 3 8 3 2 D - 0 1 8 . 3 9 6 7 4 9 8 0 - 0 2
1 . 2 0 6 3 . 9 4 9 5 8 6 6 0 - 0 1 8 . 5 5 9 1 5 0 3 0 - 0 2
1 . 2 1 6 4 . 0 5 1 8 0 4 9 D - 0 1 8 . 7 1 3 6 2 1 8 0 - 0 2
1 . 2 2 6 4 . 1 5 5 0 2 2 0 0 - 0 1 8 . 8 5 9 4 6 0 8 0 - 0 2
1 . 2 3 6 4 . 2 5 9 2 2 5 3 D - 0 1 8 . 9 9 5 9 6 6 8 D - 0 2
1 . 2 4 6 4 . 3 6 4 4 0 4 5 0 - 0 1 9 . 1 2 2 4 4 2 2 0 - 0 2
1 . 2 5 6 4 . 4 7 0 5 5 4 2 0 - 0 1 9 . 2 3 8 2 0 3 4 0 - 0 2
1 . 2 6 6 4 . 5 7 7 6 7 1 9 0 - 0 1 9 . 3 4 2 5 7 4 4 D - 0 2
1 . 2 7 6 4 . 6 8 5 7 5 9 5 0 - 0 1 9 . 4 3 4 8 9 9 4 D - 0 2
1 . 2 8 6 4 . 7 9 4 8 2 4 2 0 - 0 1 9 . 5 1 4 5 4 4 9 0 - 0 2
1 . 2 9 6 4 . 9 0 4 8 7 7  3D—0 1 9 . 5 8 0 9 0 1 7 D - 0 2
1 . 3 0 6 5 . 0 1 5 9 3 5 6 0 - 0 1 9 . 6 3 3 3 9 0 3 0 - 0 2
1 . 3 1 6 5 . 1 2 8 0 2 1 9 0 - 0 1 9 . 6 7 1 4 7 1 9 0 - 0 2
1 . 3 2 7 5 . 2 4 1 1 6 3 6 D - 0 1 9 . 6 9 4 6 4 2 1 0 - 0 2
1 . 3 3 7 5 .  3 5 5  3 9 5 0 D - 0 1 9 . 7 0 2 4 4 8 2 0 - 0 2
1 . 3 4 7 5 . 4 7 0 7 5 6 1 0 - 0 1 9 . 6 9 4 4 8 3 2 0 - 0 2
1 . 3 5 5 . 5 8 7 2 9 3 7 0 - 0 1 9 . 6 7 0 4 0 0 9 0 - 0 2
1 . 3 6 7 5 . 7 0 5 0 6 0 2 0 - 0 1 9 . 6 2 9 9 1 5 1 0 - 0 2
1 . 3 7 7 5 . 8 2 4 1 1 5 9 0 - 0 1 9 . 5 7 2 8 0 6 5 D - 0 2
1 . 3 8 7 5 . 9 4 4 5 2 7 1 0 - 0 1 9 . 4 9 8 9 3 5 3 D - 0 2
1 . 3 9 7 6 . 0 6 6 3 6 6 5 D - 0 1 9 . 4 0 8 2 3 3 9 D - 0 2
1 . 4 0 7 6 . 1 8 9 7 1 4  I D - 0 1 9 . 3 0 0 7 2 3 5 0 - 0 2
1 . 4 1 7 6 . 3 1 4 6 5 6 3 0 - 0 1 9 . 1 7 6 5 1 7 9 0 - 0 2
1 . 4 2 7 6 . 4 4 1 2 8 6 5 D - 0 1 9 . 0 3 5 8 2 5 5 0 - 0 2
1 . 4 3 7 6 . 5 6 9 7 0 3 3 D - 0 1 8 . 8 7 8 9 5 9 7 0 - 0 2
1 . 4 4 7 6 . 7 0 0 0 1 2 7 D - 0 1 8 . 7 0 6 3 4 1 8 0 - 0 2
1 . 4 5 7 6 . 8 3 2 3 2 5 5 0 - 0 1 8 . 5 1 8 5 0 9 0 0 - 0 2
1 . 4 6 7 6 . 9 6 6 7 5 8 2 0 - 0 1 8 . 3 1 6 1 1 6 5 D - 0 2
1 . 4 7 7 7 . 1 0 3 4 3 2 5 0 - 0 1 8 . 0 9 9 9 4 7 6 0 - 0 2
1 . 4 8 7 7 . 2 4 2 4 7 3 9 0 - 0 1 7 . 8 7 0 9 1 3 3 0 - 0 2
1 . 4 9 7 7 . 3 8 4 0 1 1 5 0 - 0 1 7 . 6 3 0 0 6 C 0 D - 0 2
1 . 5 0 7 7 . 5 2 8 1 7 7 7 D - 0 1 7 . 3 7 8 5 7 5 0 D - 0 2
BACK SCATTER INTENSITY FUNCTIONS
A LP H A N O .  OF TERMS QS U  1 8 0 )
L . 5 1 7 7 . 6 7 5 1 0 6 4 0 - -01 7 . 1 1 7 7 8 6 8 D - 0 2
1 . 5 2 7 7 . 8 2 4 9 3 3 3 0 - -01 6 . 8 4 9 1 6 9 5 0 - 0 2
1 . 5 3 7 7 . 9 7 7 7 9 3 1 0 - •01 6 . 5 7 4 3 4 4 6 0 - 0 2
1 . 5 4 7 8 . 1 3 3 8 2 0 2 0 - ■01 6 . 2 9 5 0 8 6 0 D - 0 2
1 . 5 5 7 8 . 2 9 3 1 4 5 8 0 - -01 6 . 0 1 3 3 1 4 9 D - 0 2
1 . 5 6 7 8 . 4 5 5 8 9 7 8 0 - ■01 5 . 7 3 1 1 0 1 6 0 - 0 2
1 . 5 7 7 8 . 6 2 2 1 9 8 3 0 - •01 5 . 4 5 0 6 6 5 6 0 - 0 2
1 . 5 8 7 8 . 7 9 2 1 6 2 8 D - -01 5 . 1 7 4 3 7 0 3 D - 0 2
1 . 5 9 7 8 . 9 6 5 8 9 8 0 0 - ■01 4 . 9 0 4 7 2 0 1 0 - 0 2
1 . 6 0 7 9 . 1 4 3 5 0 0 5 0 - ■01 4 . 6 4 4 3 4 9 3 0 - 0 2
1 . 6 1 7 9 . 3 2 5 0 5 4 2 0 - -01 4 . 3 9 6 0 2 3 6 0 - 0 2
1 . 6 2 7 9 . 5 1 0 6 2 9 7 0 - -01 4 . 1 6 2 6 2 1 7 0 - 0 2
1 . 6 3 7 9 . 7 0 0 2 8 0 9 0 - ■01 3 . 9 4  7 1 2 7  I D - 0 2
1 . 6 4 7 9 . 8 9 4 0 4 4 0 D - -01 3 . 7 5 2 6 1 3 7 0 - 0 2
1 . 6 5 7 1 . 0 0 9 1 9 3 6 0 00 3 . 5 8 2 2 3 2  8 D - 0 2
1 . 6 6 7 1 . 0 2 9 3 9 5 1 0 00 3 . 4 3 9 1 9 1 4 D - 0 2
1 . 6 7 7 1 . 0 5 0 0 0 6 3 0 00 3 . 3 2 6 7 3 4 9 0 - 0 2
1 . 6 8 7 1 . 0 7 1 0 2 1 6 0 00 3 . 2 4 8 1 2 3 4 D - 0 2
1 . 6 9 7 1 . 0 9 2 4 3 3 0 0 0 0 3 . 2 0 6 6 1 0 8 0 - 0 2
1 . 7 0 7 1 . 1 1 4 2 3 0 0 D 00 3 . 2 0 5 4 1 5 8 0 - 0 2
1 . 7 1 7 1 . 1 3 6 3 9 8 7 0 00 3 . 2 4 7 6 9 6 2 0 - 0 2
1 . 7 2 7 1 . 1 5 8 9 2 2 6 0 00 3 . 3 3 6 5 2 1 7 0 - 0 2
1 . 7 3 7 1 • 1 8 1 7 8 2 0 D 00 3 . 4 7 4 8 4 3 7 D - 0 2
1 . 7 4 7 1 . 2 0 4 9 5 4 4 0 00 3 . 6 6 5 4 6 3 4 0 - 0 2
1 . 7 5 7 1 . 2 2 8 4 1 3 9 0 00 3 . 9 1 1 0 0 4 9 0 - 0 2
1 . 7 6 7 1 . 2 5 2 1 3 2 2 0 00 4 . 2 1 3 8 8 2 2 D - 0 2
1 . 7 7 7 1 . 2 7 6 0 7 7 8 0 00 4 . 5 7 6 2 7 4 0 0 - 0 2
1 . 7 8 7 1 . 3 0 0 2 1 6 7 D 00 5 . 0 0 C 0 9 1 2 D - 0 2
1 . 7 9 7 1 . 3 2 4 5 1 2 4 0 00 5 . 4 8 6 9 5 3 3 0 - 0 2
1 . 8 0 7 1 . 3 4 8 9 2 6 0 0 0 0 6 . 0 3 8 1 6 5 7 0 - 0 2
1 . 8 1 7 1 . 3 7 3 4 1 7 1 0 00 6 . 6 5 4 7 0 1 4 0 - 0 2
1 . 8 2 8 1 . 3 9 7 9 4 3 4 0 00 7 . 3 3 7 1 7 4 2 D - 0 2
1 . 8 3 8 1 . 4 2 2 4 6 1 4 0 00 8 . 0 8 5 8 4 0 4 D - 0 2
1 . 8 4 8 1 . 4 4 6 9 2 6 8 0 00 8 . 9 0 0 5 7 8 7 D - 0 2
1 . 8 5 8 1 . 4 7 1 2 9 4 9 D 00 9 . 7 8 0 8 8 5 0 0 - 0 2
1 . 8 6 8 1 • 4 9 5 5 2 1 0 D 00 1 . 0 7 2 5 8 8 2 D - 0 1
1 . 8 7 8 1 . 5 1 9 5 6 0 7 D 00 1 . 1 7 3 4 3 1 8 D - 0 1
1 . 8 8 8 1 . 5 4 3 3 7 1 0 D 00 1 . 2 8 0 4 5 7 7 D - 0 1
1 . 8 9 8 1 • 5 6 6 9 0 9 6 D 00 1 . 3 9 3 4 6 9 1 0 - 0 1
1 . 9 0 8 1 . 5 9 0 1 3 6 6 0 00 1 . 5 1 2 2 3 6 7 D - 0 1
1 . 9 1 8 1 . 6 1 3 0 1 3 8 0 00 1 . 6 3 6 4 9 9 3 0 - 0 1
1 . 9 2 8 1 . 6 3 5 5 0 6 0 D 00 1 . 7 6 5 9 6 8 4 D - 0 1
1 . 9 3 8 1 . 6 5 7 5 8 0 7 D 00 1 . 9 0 0 3 2 9 0 0 - 0 1
1 . 9 4 8 1 . 6 7 9 2 0 8 6 0 00 2 . 0 3 9 2 4 4 7 0 - 0 1
1 . 9 5 8 1 . 7 0 0 3 6 3 9 D 00 2 . 1 8 2 3 5 8 8 0 - 0 1
1 . 9 6 8 1 . 7 2 1 0 2 4 7 D 00 2 . 3 2 9 2 9 9 0 0 - 0 1
1 . 9 7 8 1 . 7 4 1 1 7 2 8 0 00 2 . 4 7 9 6 8 0 6 0 - 0 1
1 . 9 8 8 1 . 7 6 0 7 9 3 8 0 00 2 . 6 3 3 1 0 9 0 D - 0 1
1 . 9 9 8 1 . 7 7 9 8 7 7 7 0 00 2 • 7 8 9 1 8 3 5 D - 0 1
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BACK SCATTER INTENSITY FUNCTIONS
A LPH A N O .  OF TERMS OS I t  1 8 0 )
2 . 0 0 8 1 . 7 9 8 4 1 8  I D 0 0 2 . 9 4 7 4 9 9 3 0 - •01
2 . 1 0 8 1 . 9 5 5 2 5 5 8 0 0 0 4 . 5 6 7 0 7 5 2 0 - 0 1
2 . 2 0 8 2 . 0 7 5 3 3 3 0 0 0 0 6 . 0 0 6 6 3 4 4 0 - •01
2 . 3 0 8 2 . 1 9 1 6 0 7 7 0 0 0 6 . 9 6 6 1 8 8 2 0 - 0 1
2 . 4 0 9 2 . 3 3 8 3 1 1 9 0 0 0 7 . 1 7 2 0 0 5 0 0 - 0 1
2 . 5 0 9 2 . 5 3 9 5 1 9 6 0 0 0 6 . 4 6 5 3 1 6 5 D - ■01
2 . 6 0 9 2 . 7 9 2 3 9 3 3 D 0 0 5 . 1 4 6 8 3 9 9 0 - -0 1
2 . 7 0 9 3 . 0 5 1 1 9 2 7 0 0 0 4 . 2 3 4 0 0 7 5 0 - 0 1
2 . 8 0 9 3 . 2 5 0 9 8 9 0 0 0 0 4 . 9 1 9 6 8 9 6 0 - ■01
2 . 9 0 9 3 . 3 6 4 8 1 2 6 D 0 0 7 . 6 3 5 0 8 8 9 D - ■01
3 . 0 0 1 0 3 . 4 1 8 0 5 6 1 0 0 0 1 . 2 0 2 4 0 0 8 0 0 0
3 . 1 0 1 0 3 . 4 5 8 1 1 0 9 0 0 0 1 . 7 4 8 9 1 8 5 0 0 0
3 . 2 0 10 3 . 5 3 1 7 4 5 2 0 0 0 2 . 3 2 6 8 4 2  8D 0 0
3 . 3 0 1 0 3 . 6 7 3 2 5 8 9 D 0 0 2 . 7 9 2 6 8 1 8 0 0 0
3 . 4 0 10 3 . 8 7 8 7 8 5 9 0 0 0 2 . 9 1 2 3 0 6 1 0 0 0
3 . 5 0 10 4 . 0 7 8 5 4 9 7 0 0 0 2 . 5 5 3 4 4 2 4 0 CO
3 . 6 0 11 4 . 1 8 4 8 6 6 9 0 0 0 1 . 9 7 1 0 9 8 7 0 0 0
3 . 7 0 11 4 . 1 8 4 1 5 0 5 0 0 0 1 . 6 1 4 5 0 8 6 0 0 0
3 . 8 0 11 4 . 1 2 6 3 5 8 1 0 0 0 1 . 7 4 8 7 1 9 8 0 0 0
3 . 9 0 11 4 . 0 6 7 0 9 4 5 0 0 0 2 . 4 7 5 7 4 7 6 0 0 0
4 . 0 0 11 4 . 0 5 2 4 5 2 2 D 0 0 3 . 8 7 6 3 2 9 4 0 0 0
4 . 1 0 11 4 . 1 1 8 6 7 1 5 0 0 0 5 . 9 0 6 5 1 6 2 D 0 0
4 . 2 0 12 4 . 2 5 5 4 6 7 3 0 0 0 7 . 9 1 6 4 0 7 1 0 0 0
4 . 3 0 12 4 . 3 5 9 2 5 8 8 0 0 0 8 . 5 7 8 3 0 8 1 0 0 0
4 . 4 0 12 4 . 3 3 2 5 8 9 7 0 0 0 7 . 5 0 3 0 8 9 5 0 .00
4 . 5 0 12 4 . 2 0 2 5 0 4 7 0 0 0 5 . 8 2 3 6 7 7 2 0 0 0
4 . 6 0 12 4 . 0 4 1 2 5 6 6 0 0 0 4 . 6 1 3 5 1 7 1 0 0 0
4 . 7 0 12 3 . 8 9 9 6 7 2 6 D 0 0 4 . 3 8 5 2 4 2 0 0 0 0
4 . 8 0 12 3 . 8 1 9 0 5 5 1 0 0 0 5 . 5 8 1 8 7 6 6 D 0 0
4 . 9 0 13 3 . 8 3 8 0 6 9 7 0 0 0 8 . 8 2 6 3 2 0 7 D 0 0
5 . 0 0 13 3 . 9 2 7 8 2 6 7 0 0 0 1 . 3 7  7 4 2 5 7 0 0 1
5 . 1 0 13 3 . 9 3 2 5 2 5 4 D 0 0 1 . 7 2 9 7 8 7 6 0 0 1
5 . 2 0 1 3 3 . 7 8 3 1 8 8 7 0 0 0 1 . 7 2 0 5 9 5 8 0 0 1
5 . 3 0 13 3 . 5 6 8 3 2 0 6 D 0 0 1 . 5 1 2 8 1 9 7 0 0 1
5 . 4 0 1 3 3 . 3 5 6 7 1 3 6 D 0 0 1 . 3 0 7 8 4 7 5 0 0 1
5 . 5 0 13 3 . 1 8 1 5 5 1 0 0 0 0 1 . 2 1 4 2 4 7 9 0 01
5 . 6 6 14 3 . 0 8 3 5 0 0 1 D 0 0 1 . 3 0 9 0 9 3 5 0 0 1
5 . 7 0 1 4 3 . 1 1 0 1 3 1 5 0 0 0 1 . 6 7 6 2 5 8 5 D 0 1
5 . 8 0 14 3 . 1 9 0 4 9 3 2 D 0 0 2 . 2 2 5 8 4 7 1 0 01
5 . 9 0 14 3 .  1 1 1 6 5 3 3 0 0 0 2 . 5 3 4 9 4 3 2 0 0 1
6 . 0 0 14 2 . 9 0 3 8 9 4 4 0 0 0 2 . 5 1 1 8 5 0 7 0 01
6 . 1 0 14 2 . 6 8 5 2 1 1 8 0 0 0 2 . 3 8 4 8 8 1 I D 0 1
6 . 2 0 14 2 . 4 8 6 1 3 9 1 0 0 0 2 . 3 4 5 7 0 8 4 D 01
6 . 3 0 15 2 . 3 2 9 9 9 7 0 D 0 0 2 . 5 6 1 3 6 3 2 0 0 1
6 . 4 0 15 2 . 2 7 1 3 4 4 4 0 0 0 3 . 2 1 3 2 2 1 7 0 0 1
6 . 5 0 15 2 . 3 6 7 2 9 1 2 0 0 0 4 . 2 7 0 4 9 3 2 D 0 1
6 . 6 0 1 5 2 . 4 4 7 9 5 7 6 0 0 0 4 . 5 8 1 7 3 5 9 0 0 1
6 . 7 0 15 2 . 3 1 4 4 9 0 8 D 0 0 3 . 7 0 7 5 9 2 8 0 0 1
6 . 8 0 15 2  •  1 4 6 1 5 1 0 0 0 0 2 . 9 0 6 7 2 6 2 D 0 1



















































BACK SCATTER INTENSITY FUNCTIONS
N O . OF TERMS QS
16 1 . 8 4 8 2 7 4 0 0
1 6 1 . 7 4 5 5 5 9 3 D
16 1 . 7 7 1 9 7 5 4 0
1 6 1 . 9 7 2 1 7 8 4 0
16 2 . 0 0 0 9 7 4 0 0
1 6 1 . 8 8 4 8 4 8 7 0
16 1 . 8 3 1 8 0 6 3 0
17 1 . 7 6 4 1 5 5 7 0
1 7 1 . 6 7 2 3 3 2 8 0
17 1 . 6 3 6 6 7 4 1 0
17 1 ■ 7 7 7 7 1 8 8 D
17 2 . 0 2 8 2 7 0 4 0
17 1 . 9 5 1 8 8 4 4 0
17 1 . 9 4 8 8 1 4 4 D
1 7 2 . 0 1 2 6 7 8 1 0
I B 1 . 9 8 4 9 0 3 1 0
18 1 . 9 2 6 2 6 8 3 D
18 1 . 9 5 6 8 6 3 9 0
18 2 . 2 2 6 3 8 3 4 0
1 8 2 . 3 2 3 9 9 6 9 D
18 2 . 2 3 8 4 2 4 7 D
18 2 . 3 7 0 8 4 4 7 D
19 2 . 4 7 5 2 6 9 4 0
1 9 2 . 4 2 3 0 7 0 7 0
19 2 . 3 8 1 6 6 8 2 0
1 9 2 . 4 7 9 1 2 7 8 0
19 2 . 7 9 8 5 1 7 3 D
19 2 . 6 1 9 8 2 5 4 0
19 2 . 6 4 5 4 2 2 3 D
1 9 2 . 8 5 6 6 7 3 8 D
2 0 2 . 8 8 1 9 9 8 9 D
2 0 2 . 7 8 2 9 3 1 6 D
2 0 2 . 7 5 7 4 9 4 5 0
2 0 2 . 9 6 2 1 2 1 2 0
2 0 2 . 9 6 7 9 5 0 5 0
2 0 2 . 8 0 1 4 0 7 5 0
2 0 2 . 9 1 5 8 5 3 0 D
21 3 . 1 1 1 5 5 4 4 0
21 2 . 9 8 1 1 5 5 1 0
21 2 . 8 7 3 1 9 7 9 D
21 2 . 8 7 6 3 1 8 8 D
21 3 . 1 4 9 2 7 5 6 0
2 1 2 . 7 9 8 8 2 0 9 D
21 2 . 7 5 0 9 1 0 8 D
21 2 . 9 3 3 8 2 9 5 0
2 2 2 . 9 5 3 8 0 9 9 0
22 2 . 7 5 9 6 5 8 9 0
2 2 2 . 6 7 5 1 4 1 0 0
2 2 2 . 8 1 1 2 4 0 3 0
2 2 2 . 6 3 5 9 5 0 4 D
I ( 1 8 0 )
0 0 2 . 5 6 9 1 3 6 7 0
0 0 3 . 3 4 8 9 3 0 6 D
0 0 5 . 5 0 9 0 7 8 3 0
0 0 9 . 0 1 4 1 3 3 2 0
0 0 9 . 0 6 6 1 1 7 8 0
0 0 6 . 2 5 0 8 3 1 8 0
0 0 3 . 8 9 8 3 6 6 9 0
0 0 2 . 5 2 7 8 8 4 0 0
0 0 2 . 2 5 2 1 6 1 8 0
0 0 3 . 3 5 0 5 3 3 3 0
0 0 7 . 4 0 9 3 8 5 3 0
0 0 1 . 3 7 8 0 7 1 5 0
0 0 1 . 2 7 6 6 2 5 0 D
0 0 9 . 4 8 4 5 9 0 9 D
0 0 5 . 9 0 9 2 5 7 5 D
0 0 3 . 4 6 5  7 7 8 9 D
0 0 3 . 1 3 0 6 8 6  I D
0 0 5 . 0 7 4 5 0 6 7 0
0 0 1 . 1 8 6 6 6 0 9 D
0 0 1 . 5 2 0 5 0 3 5 D
0 0 1 . 2 5 9 9 8 6 6 0
0 0 1 . 0 7 3 4 8 1 0 0
0 0 6 . 6 7 4 6 6 5 9 D
0 0 4 . 2 3 9 4 4 8 0 0
0 0 5 . 3 5 0 8 1 5 8 D
0 0 1 . 1 1 0 2 5 1 0 0
0 0 2 . 1 4 5 6 0 6 4 0
0 0 1 . 3 4 3 1 6 4 2 0
0 0 1 . 0 9 7 7 2 8 0 D
0 0 9 . 0 6 5 9 3 0 1 0
0 0 4 . 2 3 7 6 5 9 1 0
0 0 3 . 2 1 9 1 5 9 0 0
0 0 6 . 7 5 5 2 6 5 5 0
0 0 2 .  1 8 8 0 9 3 0 D
0 0 2 . 2 3 9 7 4 0 9 0
0 0 1 . 3 9 2 1 5 1 1 0
0 0 1 . 2 5 9 4 8 5 7 0
0 0 6 . 1 5 8 1 0 1 7 0
0 0 1 . 3 2 4 8 5 5 1 0
0 0 2 . 3 5 0 5 1 9 6 0
0 0 8 . 6 0 7 4 9 9 9 0
0 0 3 . 0 8 6 6 7 5 3 D
QO 1 . 5 0 2 3 2 9 5 0
0 0 1 . 5 7 3 8 0 2 0 0
0 0 1 . 6 4 0 0 9 3 7 0
0 0 3 . 0 3 9 4 4 2 9 0
0 0 2 . 1 2 3 1 5 7 1 0
0 0 5 . 4 2 4 7 4 6 3 0
0 0 2 . 1 8 8 5 9 2 0 0
0 0 1 . 1 5 7 9 2 5 7 0
Bk
BACK SCATTER INTENSITY FUNCTIONS
A LP H A N O .  OF TERMS QS 1 ( 1 8 0 )
1 2 . 0 0 22 2 . A 7 6 0 0 0 9 D 0 0 9 . 1 0 1 2 8 6 9 0
1 2 . 1 0 2 2 2 . 4 9 4 8 7 8 4 0 0 0 1 . 5 2  8 5 3 8 8 0
1 2 . 2 0 2 2 2 . 7 3 6 5 3 9 1 D 0 0 I . 3 7 9 4 7 3 7 0
1 2 . 3 0 2 3 2 . 5 0 6 5 6 0 2 0 0 0 1 . 6 2 0 9 9 5 6 0
1 2 . AO 2 3 2 . 3 7 9 1 1 5 8 0 0 0 4 . 6 9 6 2 3 4 9 D
1 2 . 5 0 2 3 2 . 3 3 9 5 3 6 6 0 0 0 I . 3 3 9 0 6 3 4 D
1 2 . 6 0 2 3 2 . A 5 8 1 5 8 0 D 0 0 2 . 0 9 8 8 0 0 3 D
1 2 . 7 0 2 3 2 . 1 6 4 3 3 8 5 0 0 0 5 . 6 3 2 0 9 2 8 0
1 2 . 8 0 2 3 2 . 1 1 0 1 0 8 6 0 0 0 7 . 6 2 1 2 9 5 3 D
1 2 . 9 0 2 3 2 . 2 A 0 5 A 9 2 D 0 0 1 . 4 6 9 9 1 0 7 0
1 3 . 0 0 2 3 2 . 2 8 1 A 3 5 8 0 0 0 2 . 2 6 6 7 9 9 2 0
1 3 . 1 0 2A 2 . 1 0 8 8 0 7 2 0 0 0 1 . 2 5 4 0 8 0 5 0
1 3 . 2 0 2A 2 . 0 A 6 3 3 9 9 0 0 0 5 . 2 9 2 5 2 4 1 D
1 3 . 3 0 2A 2 . 2 7 6 7 8 8 2 0 0 0 4 . 1 1 6 3 7 9 5 D
1 3 . AO 2A 1 • 9 3 5 8 9 9 2 D 0 0 6 . 5 5 7 5 6 7 2 0
1 3 . 5 0 2A 1 . 8 6 8 7 7 9 9 0 0 0 7 . 5 0 1 2 1 3 6 0
1 3 . 6 0 2A 1 • 8 8 8 7 A 0 8 D 0 0 1 . 1 5 9 5 6 6 4 D
1 3 . 7 0 2A 2 . 2 0 7 9 0 5 1 0 0 0 9 . 4 8 5 6 1 0 1 0
1 3 . 8 0 2A 1 . 9 7 2 5 1 6 1 0 0 0 3 . 5 4 8 2 5 3 0 D
1 3 . 9 0 2 5 1 . 9 4 1 0 7 2 0 D 0 0 1 . 7 0 8 9 4 9 5 0
1 A . 0 0 2 5 1 . 9 5 1 8 2 0 3 0 0 0 9 . 0 4 9 8 6 3 7 D
1 4 . 1 0 2 5 1 . 9 0 2 1 6 7 3 0 0 0 5 . 3 9 8 9 7 2 7 D
1 A . 2 0 2 5 1 . 8 2 8 A 7 3 5 D 0 0 3 . 9 6 7 7 4 8 7 D
1 A . 3 0 2 5 1 • 8 2 7 9 7 6 A 0 0 0 8 . 0 4 9 2 1 6 9 D
1 A . A 0 2 5 1 . 9 8 1 7 0 6 5 D 0 0 1 . 9 2 9 0 8 6 7 0
1 A . 5 0 25 2 . 0 2 0 5 2 7  3D 0 0 1 . 0 2 1 7 1 7 9 0
1 A . 6 0 2 5 2 . 0 2 0 A 3 6 9 D 0 0 2 . 5 9 7 3 9 8 8 D
1 A . 7 0 2 6 2 . 0 3 6 3 6 0 1 D 0 0 4 . 7 8 9 0 6 2  I D
1 A . 8 0 2 6 2 . 1 2 3 5 0 2 8 0 0 0 8 . 0 1 0 4 3 4 1 D
1 A . 9 0 2 6 1 . 9 8 9 6 6 4 5 0 0 0 4 . 8 1 3 7 9 2 0 0
1 5 . 0 0 2 6 1 . 9 8 4 7 0 6 9 D 0 0 1 . 6 3 5 8 5 3 0 0
1 5 . 1 0 2 6 2 . 0 3 4 1 8 2 3 D 0 0 6 . 8 9 8 2 4 6 3 D
1 5 . 2 0 2 6 2 . 2 9 5 9 9 9 5 0 0 0 7 . 1 7  7 1 1 3 0 D
1 5 . 3 0 2 6 2 . 2 1 3 6 6 5 A D 0 0 1 . 4 0 1 7 5 6 1 0
1 5 .  AO 2 6 2 . 2 7 6 3 8 4  I D 0 0 3 . 0 0 2 8 2 2  70
1 5 . 5 0 2 7 2 . 5 2 8 8 3 8 1 0 0 0 3 . 9 5 8 7 1 2 8 0
1 5 . 6 0 2 7 2 . 2 6 7 8 7 5 0 0 0 0 4 . 2 6 5 8 1 3 8 0
1 5 . 7 0 2 7 2 • 2 5 A 3 6 9 1 D 0 0 9 . 6 6 2 2 7 7 7 0
1 5 . 8 0 2 7 2 . 2 6 7 A 5 2 0 D 0 0 1 . 7 3 4 3 1 7 3 D
1 5 . 9 0 2 7 2 . 4 8 4 9 8 9 2 0 0 0 1 . 6 3 3 5 7 5 7 0
1 6 . 0 0 2 7 2 . 4 1 9 9 3 3 3 D 0 0 7 . 6 3 5 1 3 9 6 0 -
1 6 . 1 0 2 7 2 . 5 1 6 4 1 2 8 0 0 0 8 . 4 3 6 4 6 9 8 0
1 6 . 2 0 2 7 2 . 5 6 4 5 9 3 1 0 0 0 3 . 2 3 0 0 7 3 1 0
1 6 . 3 0 2 8 2 . 5 3 1 6 6 5 3 0 0 0 1 . 5 7 9 0 7 0 0 D
1 6 . AO 2 8 2 . 5 0 2 5 6 6 0 0 0 0 5 . 5 2 3 8 3 1 6 0
1 6 . 5 0 2 8 2 . 4 8 8 3 8 0 2 0 0 0 1 . 4 9 6 2 0 2 9 0
1 6 . 6 0 2 8 2 . 5 1 2 1 4 9 0 0 0 0 4 . 7 8 8 1 4 2 3 D
1 6 . 7 0 2 8 2 . 5 5 8 4 3 8 5 D 0 0 1 . 8 2 4 0 9 2 7 0
1 6 . 8 0 2 8 2 . 6 3 4 9 7 7 2 0 0 0 3 . 8 7 8 4 1 8 3 D




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA NO. OF TERMS CS 1 1 1 8 0 )
1 7 . 0 0 2 8 2 . 6 7 6 1 5 5 4 D 00 5 . 6 4 8 7 6 7 4 0
1 7 . 1 0 29 2 . 6 2 2 1 3 6 3 0 0 0 1 . 6 1 5 0 5 3  70
1 7 . 2 0 2 9 2 . 5 8 1 0 7 0 3 0 0 0 4 . 8 3 8 6 3 1 6 0
1 7 . 3 0 29 2 . 5 5 3 6 1 6 8 0 0 0 1 4 6 7 4 0 8 0 2 0
1 7 . 4 0 29 2 . 6 1 2 7 5 2 1 D 0 0 4 . 5 8 9 4 8 6 6 D
1 7 . 5 0 2 9 2 . 5 8 3 5 1 7 4 D 0 0 1 . 6 0 8 7 0 0 3 D
1 7 . 6 0 2 9 2 . 6 6 5 1 5 6 1 0 0 0 1 • 9 7 0 5 4 7  ID
1 7 . 7 0 2 9 2 . 6 7 0 1 9 4 0 0 0 0 1 . 0 4 1 i 9 5 8 D
1 7 . 8 0 2 9 2 . 5 8 1 2 0 2 9 0 0 0 3 . 3 7 0 8 4 0 6 0
1 7 . 9 0 30 2 . 5 1 6 3 5 6 5 0 0 0 2 . 4 1 5 7 5 8 0 0
1 8 . 0 0 30 2 . 4 6 0 3 0 9 7 D 0 0 9 . 6 0 0 2 1 79D
1 8 . 1 0 30 2 . 5 6 4 9 8 1 5 0 0 0 2 . 9 6 6 0 7 7 4 D
1 8 . 2 0 3 0 2 . 4 0 3 2 1 9 8 D 0 0 1 . 8 6 5 2 8 9 4 0
1 8 . 3 0 30 2 . 4 5 8 8 4 9 3 0 0 0 5 . 1 2 0 1 1 3 8 D
1 8 . ' 4 0 30 2 . 7 1 4 2 8 2 5 0 0 0 7 . 2 9 7 0 9 8 0 D
1 8 . 5 0 3 0 2 . 4 2 1 7 6 3 7 D 0 0 6 . 3 0 7 9 3 2 6 0
1 8 . 6 0 30 2 . 3 4 7 0 7 8 4 D 0 0 2 . 9 9 2 3 2 8 7 0
1 8 . 7 0 31 2 . 2 7 6 7 2 8 3 0 0 0 1 . 6 8 3 2 8 7 7 0
1 8 . 8 0 31 2 . 2 2 4 6 7 4 0 D 0 0 7 . 4 8 0 0 7 1  3D
1 8 . 9 0 31 2 . 1 7 7 0 5 9 6 D 0 0 1 . 5 0 7 0 9 4 2 0
1 9 . 0 0 31 2 . 1 8 1 8 5 0 3 0 0 0 8 . 3 1 6 7 3 4 4 0
1 9 . 1 0 31 2 . 2 6 8 7 2 7 1 D 0 0 1 . 2 3 3 9 7 3 5 0
1 9 . 2 0 31 2 . 2 2 9 8 7 8 1 0 0 0 2 . 2 5 5 8 6 9 5 0
1 9 . 3 0 31 2 . 1 6 0 2 6 2 8 0 0 0 1 . 4 1 8 1 3 1 2 0
1 9 . 4 0 31 2 . 1 0 2 5 5 5 4 0 0 0 5 . 6 4 2 7 7 2 5 0
1 9 . 5 0 32 2 . 0 4 0 9 1 2 4 D 0 0 1 . 3 6 1 0 6 2 4 D
1 9 . 6 0 32 1 . 9 9 7 1 2 6 3 D 0 0 1 . 4 1 4 3 3 7 5 0
1 9 . 7 0 32 1 . 9 7 5 7 0 8 5 D 0 0 3 . 9 5 1 1 7 4 2 D
1 9 . 8 0 32 2 . 0 3 3 3 3 6 5 0 0 0 4 . 4 4 2 6 8 8 1 D
1 9 . 9 0 32 2 . 1 0 1 7 6 8 3 D 0 0 2 . 4 4 1 9 2 1 5 D
2 0 . 0 0 32 2 . 0 3 5 8 369D 0 0 2 . 9 9 6 1 5 8 8 0
2 0 . 1 0 32 2 . 0 1 2 6 8 5 0 D 0 0 2 . 3 3 7 5 7 8 0 D
2 0 . 2 0 32 1 . 9 7 6 9 2 3 1 D 0 0 1 . 1 5 9 6 8 6 0 D
2 0 . 3 0 32 1 . 9 4 1 4 7 2 1 D 0 0 5 . 1 0 8 6 4 0 7 0
2 0 . 4 0 33 1 . 9 1 6 6 6 2 1 0 0 0 7 . 7 7 8 4 0 3 2 D
2 0 . 5 0 33 1 . 9 3 5 2 7 3 5 D 0 0 3 . 9 4 3 5 1 9 6 D
2 0 . 6 0 33 2 . 0 5 7 4 3 3 0 D 0 0 2 . 0 7 0 8 9 9 9 0
2 0 . 7 0 33 2 . 0 4 1 8 4 7 4 0 0 0 3 . 1 4 7 2 6 9 1 0
2 0 . 8 0 33 2 . 0 2 4 0 8 5 8 0 0 0 2 . 9 9 8 9 0 0 8 D
2 0 . 9 0 33 2 . 0 4 4 3 0 0 0 0 0 0 2 . 4 9 2 8 9 6 1 D
2 1 . 0 0 33 2 . 0 8 2 2 5 0 6 0 0 0 5 . 0 0 4 2 1 4 0 0
2 1 . 1 0 33 2 . 0 0 7 6 4 2 3 0 0 0 5 . 9 5 7 2 1 3 9 0
2 1 . 2 0 34 2 . 0 1 5 3 9 5 1 D 0 0 3 . 1 7 2 4 3 9  ID
2 1 . 3 0 34 2 . 0 8 2 6 4 9 7 0 0 0 1 . 3 5 0 5 7 7 1 0
2 1 . 4 0 34 2 . 1 9 6 0 1 6 6 D 0 0 5 . 6 0 7 1 2 7 7 0
2 1 . 5 0 34 2 . 1 3 2 1 4 1 0 0 0 0 4 . 1 5 1 7 6 5 1 0
2 1 . 6 0 3 4 2 . 1 8 1 7 1 7 1 0 0 0 3 . 1 6 6 4 7 9 0 0
2 1 . 7 0 34 2 . 2 1 2 6 2 3 4 0 0 0 2 . 1 1 0 5 8 3 7 D
2 1 . 8 0 34 2 • 1 9 1 9 9 9 9 D 0 0 8 . 3 1 3 5 3 4 6 0



















































BACK SCATTER INTENSITY FUNCTIONS
A L P H A NO.  OF TERMS QS 1 ( 1 8 0 )
2 2 . 0 0 3 5 2 . 2 2 4 0 7 4 2 D 0 0 3 . 4 6 2 4 3 9 8 0
2 2 . 1 0 3 5 2 . 3 5 4 6 2 1 2 D 0 0 3 . 8 9 2 8 8 0 5 0
2 2 . 2 0 3 5 2 . 3 2 1 5 6 9 9 D 0 0 7 . 1 0 7 5 4 4 1 0
2 2 . 3 0 3 5 2 . 3 1 2 8 9 6 9 D 0 0 5 . 8 7 9 9 8 7 1 D
2 2 . 4 0 3 5 2 . 3 9 6 0 8 2 7 D 0 0 4 . 5 4 8 9 5 7 1 0
2 2 . 5  0 3 5 2 . 3 8 6 0 6 4 0 0 0 0 1 . 2 7 8 8 6 5 7 0
2 2 . 6 0 3 5 2 . 3 7 7 1 0 2 5 D 0 0 3 . 3 4 1 8 7 0 4 D
2 2 . 7 0 3 5 2  •  3 8 9 7  7 0 6 D 0 0 2 . 5 0 3 5 1 9 0 0
2 2 . 8 0 3 5 2 . 4 2 6 8 3 0 6 D 0 0 6 . 8 1 0 5 5 6 7 0
2 2 . 9 0 3 6 2 . 5 3 2 0 2 9 4 D 0 0 7 • 1 8 7 2 9 4 9 D
2 3 . 0 0 3 6 2 . 4 1 6 8 6 3 2 0 0 0 6 . 0 7 8 8 9 6 3 D
2 3 . 1 0 3 6 2 . 4 6 2 2 5 8 3 D 0 0 7 . 4 1 0 5 9 2 0 D
2 3 . 2 0 3 6 2 . 5 1 8 4 9 1 9 0 0 0 4 . 8 5 4 0 9 8 6 0
2 3 . 3 0 3 6 2 . 4 7 1 1 4 5 8 D 0 0 1 . 4 7 3 3 2 7 8 0
2 3 . 4 0 36 2 . 4 6 9 7 9 5 9 D 0 0 9 . 4 4 6 0 0 3 6 D
2 3 . 5 0 3 6 2 . 4 6 5 9 2 2  I D 0 0 6 . 0 4 8 9 9 6  ID
2 3 . 6 0 3 6 2 . 5 5 9 6 5 5 4 0 0 0 5 . 0 0 2 1 6 6 5 0
2 3 . 7 0 37 2 . 4 6 3 0 9 7 9 D 0 0 5 . 5 3 2 4 7 0 0 0
2 3 . 8 0 37 2 . 4 1 6 5 4 5 1 D 0 0 4 . 8 9 9 3 2 1 I D
2 3 . 9 0 3 7 2 . 4 9 7 4 2 9 3 D 0 0 7 . 0 7 6 9 9 9 2 D
2 4 . 0 0 3 7 2 . 4 6 4 8 6 4 8 D 0 0 3 . 4 5 0 9 0 1 1 0
2 4 . 1 0 37 2 . 4 2 2 3 9 2 9 D 0 0 1 . 5 4 8 5 0 1 2 0
2 4 . 2 0 37 2 . 4 1 1 1 1 2 8 0 0 0 1 . 2 5 8 9 4 8 4 D
2 4 . 3 0 37 2 . 4 0 4 5 9 6 5 D 0 0 1 . 6 6 8 1 2 5 3 0
2 4 . 4 0 3 7 2 • 4 5 8 6 4 5 9 D CO 1 . 1 0 4 2 6 5 2 0
2 4 . 5 0 3 7 2 . 3 0 7 9 4 6 3 D 0 0 5 . 0 9 2 9 1 5 7 0
2 4 .  6 0 3 8 2 . 3 0 7 5 4 1 4 0 0 0 5 . 5 4 3 6 6 1 6 0
2 4 . 7 0 38 2 . 3 8 8 0 6 2 6 0 0 0 5 . 6 4 5 6 6 3 7 0
2 4 . 8 0 3 8 2 . 2 9 0 8 0 8 0 D 0 0 1 . 2 7 9 3 9 4 8 0
2 4 . 9 0 3 8 2 . 2 7 3 0 3 5 5 D 0 0 1 . 0 9 9 5 0 1 6 D
2 5 . 0 0 3 8 2 . 2 4 9 7 5 1 6 D 0 0 9 . 7 5 6 5 3 5 6 D
2 5 . 1 0 3 8 2 . 3 1 9 5 8 5 6 D 0 0 6 . 4 1 2 9 9 2 5 0
2 5 . 2 0 3 8 2 • 1 7 0 4 3 9 9 D 0 0 7 . 1 5 1 0 7 5 1 0
2 5 . 3 0 3 8 2 . 1 1 6 0 7 7 0 0 0 0 5 . 7 8 9 6 7 3 4 D
2 5 . 4 0 3 9 2 . 1 7 5 7 7 4 3 D 0 0 9 . 7 9 8 6 8 8 7 D
2 5 . 5 0 3 9 2 . 1 5 9 4 6 9 2 0 0 0 2 . 6 3 0 7 0 4 8 D
2 5 . 6 0 3 9 2 . 1 1 4 8 6 4 2 D 0 0 1 . 0 4 2 2 7 1 4 0
2 5 . 7 0 3 9 2 . 1 1 0 3 3 4 7 D 0 0 9 . 8 2 0 9 0 2 7 0
2 5 . 8 0 39 2 . 0 9 1 1 0 6 0 D 0 0 8 . 4 2 2 4 3 2 9 D
2 5 . 9 0 3 9 2 . 0 8 9 7 8 0 4 D 0 0 8 . 5 8 3 9 0 3 8 D
2 6 . 0 0 39 1 . 9 8 6 0 6 9 3 D 0 0 4 . 1 0 7 6 0 7 7 0
2 6 .  1 0 39 1 . 9 7 9 1 9 8 2 D 0 0 6 . 5 7 2 2 2 9 8 0
2 6 . 2 0 3 9 2 . 1 0 9 3 6 2 7 0 0 0 1 . 1 6 4 3 4 4 0 D
2 6 . 3 0 4 0 2 . 0 0 6 6 6 6 8 0 0 0 2 . 1 5 1 4 1 0 4 0
2 6 . 4 0 4 0 2 . 0 2 9 9 2 3 0 0 0 0 2 . 6 3 5 6 5 4 3 0
2 6 . 5 0 4 0 2 . 0 2 7 0 2 3 5 D 0 0 1 . 8 7 3 6 7 7 6 D
2 6 . 6 0 4 0 2 . 1 3 9 5 1 0 3 D 0 0 1 . 1 7 6 6 8 1 5 D
2 6 . 7 0 4 0 1 . 9 5 9 1 8 8 5 D 0 0 3 . 1 0 0 8 0 7 5 D
2 6 . 8 0 4 0 1 . 9 3 4 6 9 5 3 0 0 0 3 . 0 1 8 3 2 2 5 0




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF T ER M S QS I I 1 8 0 )
2 7 . 0 0 4 0 2 .  0 2 0 0 8 8 7 0 0 0 3 . 2 9 0 9 9 8 7 0
2 7 . 1 0 41 2 . 0 2 8 3 7 1 3 0 0 0 2 . 6 7 9 6 3 7 6 D
2 7 . 2 0 41 2 . 0 7 1 3 2 5 2 D 0 0 3 . 7 8 1 6 2 8 5 0
2 7 . 3 0 41 2 . 0 7 6 9 9 7 0 0 0 0 2 . 7 2 3 8 3 9 1 0
2 7 . 4 0 4 1 2 . 0 5 5 0 4 2  I D 0 0 9 . 5 8 3 8 4 3 7 0
2 7 . 5 0 41 2 . 0 1 4 0 1 7 5 D 0 0 3 . 5 7 5 2 0 0 4 0
2 7 . 6 0 41 2 . 0 2 3 3 7 3 6 0 0 0 4 . 5 1 7 4 1 8 9 0
2 7 . 7 0 41 2 . 1 9 1 4 5 6 4 D 0 0 1 . 0 4 2 3 8 2 8 0
2 7 . 8 0 41 2 . 1 0 2 2 4 6 9 D 0 0 1 . 0 1 1 3 9 9 8 0
2 7 . 9 0 41 2 . 1 7 5 7 2 9 4 0 0 0 2 . 8 9 9 2 2 7 2 D
2 8 . 0 0 4 2 2 . 2 0 4 7 9 18D 0 0 2 . 9 3 0 0 4 4 2 0
2 8 .  10 4 2 2 . 2 8 9 3 0 7 3 0 0 0 1 . 8 0 2 4 4 2 3 0
2 8 . 2 0 4 2 2 . 1 6 7 6 8 0 8 D 0 0 4 . 6 9 9 8 2 0 6 0
2 8 . 3 0 42 2 . 1 6 0 2 7 4 3 D 0 0 4 . 5 1 1 5 2 2 8 0
2 8 . 4 0 42 2 . 2 0 6 6 5 8 2 0 0 0 9 . 7 4 4 0 7 7 4 0
2 8 . 5 0 4 2 2 . 2 3 4 1 9 7 8 D 0 0 1 . 3 0 8 0 5 9 5 0
2 8 . 6 0 4 2 2 . 2 7 9 9 4 4 9 0 0 0 3 . 2 3 5 1 6 6 0 D
2 8 . 7 0 42 2 . 3 4  7 5 4 8 7 D 0 0 3 . 8 5 6 9 7 3 4 0
2 8 . 8 0 4 3 2 . 3 6 8 7 4 7 0 0 0 0 2 . 2 5 3 9 1 8 5 0
2 8 . 9 0 4 3 2 . 3 2 3 2 6 9 2 0 0 0 3 . 9 7 7 5 0 7 9 0
2 9 . 0 0 4 3 2 . 2 9 9 2 9 0 1 D 0 0 2 . 7 8 5 7 5 4 0 0
2 9 . 1 0 4 3 2 . 2 9 9 5 1 6 9 0 CO 4 . 3 8 4 8 1 2 8 D
2 9 . 2 0 43 2 . 4 3 9 3 7 3 4 0 0 0 1 . 2 0 0 2 3 3  7D
2 9 . 3 0 4 3 2 . 3 4 5 9 2 4 0 D 0 0 3 . 1 6 1 6 7 4 7 D
2 9 . 4 0 4 3 2 . 4 2 0 8 5 9 0 0 0 0 7 .  3 1 0 3 5 4 0 0
2 9 . 5 0 4 3 2 . 4 3 8 9 9 1 7 D 0 0 5 . 2 9 2 8 5 5 0 0
2 9 . 6 0 4 3 2 . 4 1 7 6 9 7 8 0 0 0 6 . 6 1 4 1 4 1 5 0
2 9 . 7 0 4 4 2 . 3 7 3 8 0 3  I D 0 0 2 . 1 0 4 5 3 2 8 0
2 9 . 8 0 4 4 2 . 3 4 8 0 6 8 3 0 0 0 1 . 9 0 7 9 2 7 9 0
2 9 . 9 0 4 4 2 . 3 6 6 3 3 4 6 0 0 0 6 . 6 2 7 4 2 9 8 D
3 0 . 0 0 4 4 2 . 3 5 2 7 5 6 7 D 0 0 9 . 7 0 4 2 4 2  7D
3 0 . 1 0 4 4 2 . 3 8 5 3 3 1 0 0 0 0 4 . 8 1 3 4 4 3 7 0
3 0 . 2 0 4 4 2 . 4  3 6 2 5 5 2 D 0 0 9 . 2 7 0 3 6 8 2 0
3 0 . 3 0 4 4 2 . 5 4 3 5 9 7 4 0 0 0 3 . 2 5 6 2 2 6 4 D
3 0 . 4 0 4 4 2 . 3 5 7 4 4 6 5 D 0 0 4 . 6 0 4 5 8 3 5 0
3 0 . 5 0 4 5 2 . 3 1 2 4 1 3 7 0 0 0 2 . 7 0 8 9 2 6 0 0
3 0 . 6 0 4 5 2 . 2 8 5 7 2 1 0 0 0 0 3 . 6 9 1 2 5 5 8 0
3 0 . 7 0 4 5 2 . 3 0 7 2 8 5 6 D 0 0 8 . 5 4 6 4 6 2 0 D
3 0 . 8 0 4 5 2 . 2 7 4 2 0 3 8 0 0 0 2 . 2 1 4 1 5 9 5 0
3 0 . 9 0 4 5 2 . 3 2 8 0 0 5 9 0 0 0 7 . 0 4 7 3 5 8 7 D
3 1 . 0 0 4 5 2 . 3 2 0 4 0 2 6 0 0 0 6 . 6 6 8 2 2 1 7 0
3 1 . 1 0 4 5 2 . 2 6 6 8 1 6 5 0 0 0 7 . 1 0 0 4 6 6 5 0
3 1 . 2 0 4 5 2 . 2 1 8 0 7 7 7 D 0 0 3 . 4 4 6 6 5 4 1 0
3 1 . 3 0 4 5 2 . 1 7 1 2 3 8 9 0 0 0 3 . 2 9 8 2 3 19D
3 1 . 4 0 4 6 2 . 1 9 2 8 2 9 0 D 0 0 1 . 3 4 2 0 4 1 4 0
3 1 . 5 0 4 6 2 . 1 3 8 2 9 5 3 D 0 0 2 . 5 7 0 5 0 8 3 D
3 1 . 6 0 4 6 2 . 1 5 5 2 5 6  3D 0 0 6 . 8 4 2 6 6 9 1 0
3 1 . 7 0 4 6 2 . 2 0 4 7 1 15D 0 0 1 . 0 5 8 3 1 4 6 0
3 1 . 8 0 4 6 2 . 1 5 0 4 9 4 2 0 0 0 8 . 5 1 2 8 5 8  3D




















































BACK SCATTER I N T E N S I T Y  F U N C T I O N S
ALPHA N O .  OF TERMS QS I ( 1 8 0 )
3 2 . 0 0 4 6 2 . 0 6 7 0 6 7 1 D 0 0 1 . 4 8 4 0 8 3 6 D
3 2 . 1 0 4 6 2 . 0 3 5 0 8 1 8 0 0 0 3 . 1 1 8 9 8 9 7 D
3 2 . 2 0 4 7 2 . 0 2 6 9 5 9  ID 0 0 1 . 2 9 2 4 7 4 5 D
3 2  .  3 0 4 7 2 . 0 2 4 3 9 9 6 D 0 0 4 . 5 6 2 5 8 0 7 D
3 2 . 4 0 4 7 2 . 0 8 1 5 7 3 6 D 0 0 1 . 3 8 6 3 3 7 5 0
3 2 . 5 0 4 7 2 . 1 2 4 2 1 7 6 D 0 0 3 . 2 6 9 3 3 2 4 0
3 2 . 6 0 4 7 2 . 0 4 0 2 8 9  ID 0 0 5 . 8 3 7 0 8 2 8 0
3 2 . 7 0 4 7 2 . 0 2 3 8 7 1 2 D 0 0 1 . 3 5 6 4 8 6 0 D
3 2 . 8 0 4 7 1 . 9 8 6 7 1 2 2 D 0 0 8 . 8 4 4 8 3 3 0 0
3 2 . 9 0 4 7 2 . 0 1 3 8 8 6 7 D 0 0 1 . 3 7 2 7 0 5 6 0
3 3 . 0 0 4 7 1 . 9 8 4 8 4 5 6 D 0 0 1 . 5 0 6 2 8 2 3 0
3 3 . 1 0 4 8 2 . 0 0 8 9 0  74 0 0 0 5 . 6 4 5 3 7 3 3 0
3 3 . 2 0 4 8 2 . 0 8 6 5 6 5 6 0 0 0 1 . 7 3 7 9 4 6 1 0
3 3 . 3 0 4 8 2 . 0 3 1 6 5 6 5 D 0 0 1 . 2 2 2 5 8 1 5 0
3 3 . 4 0 4 8 2 . 0 4 7 0 7 4 7 D 0 0 5 . 4 2 2 6 7 7 5 0
3 3 . 5 0 4 8 2 . 0 3 4 1 7 9 9 0 0 0 1 . 2 4 4 5 7 4 8 0
3 3 . 6 0 4 8 2 . 0 2 3 7 3 9 9 0 0 0 4 . 0 6 3 8 6 7 6 D
3 3 . 7 0 4 8 2 . 0 3 4 5 4 4 5 0 0 0 1 . 7 0 0 3 6 7 4 D
3 3 . 8 0 4 8 2 . 0 5 3 2 7 3 3 D 0 0 3 . 1 0 0 2 9 0 8 0
3 3 . 9 0 4 8 2 . 1 1 9 0 3 9 8 0 0 0 1 . 0 8 8 7 3 0 1 D
3 4 . 0 0 4 9 2 . 1 1 9 7 5 9 7 D 0 0 1 . 3 0 8 8 5  7 7D
3 4 . 1 0 4 9 2 . 1 0 8 8 1 6 9 D 0 0 8 . 5 2 4 0 2 2 5 0
3 4 . 2 0 4 9 2 . 1 4 7 3 7 6 6 D 0 0 3 . 6 0 7 5 1 9 9 0
3 4 . 3 0 4 9 2 . 1 2 8 1 5 0 9 0 0 0 1 . 3 2 4 9 3 1 9 0
3 4 . 4 0 4 9 2 • 1 3 9 0 1 5  I D 0 0 1 . 5 6 6 0 0 9 5 D
3 4 . 5 0 4 9 2 • 1 6 5 4 6 4  3D 0 0 3 . 6 1 7 1 4 5 6 0
3 4 . 6 0 4 9 2 . 1 9 0 8 7 2 3 D 0 0 7 . 4 4 8 1 6 6 8 0
3 4 . 7 0 4 9 2 . 2 8 0 0 6 3 8 0 0 0 1 . 8 3 5 7 4 6 0 D
3 4 . 8 0 5 0 2 . 2 0 5 6 6 4 4 0 0 0 7 . 1 6 6 9 0 9 6 D
3 4 . 9 0 5 0 2 . 2 4 5 4 0 0 1 D 0 0 4 . 9 7 1 8 3 9 4 D
3 5 . 0 0 5 0 2 . 2 6 2 6 6 5 5 D 0 0 9 . 1 8 9 7 5 7 3 0
3 5 . 1 0 5 0 2 . 2 5 2 1 1 0 9 0 0 0 1 . 0 1 9 3 9 7 5 0
3 5 . 2 0 5 0 2 . 2 7 2 3 2 8 4 D 0 0 1 . 6 7 6 9 9 3 0 0
3 5 . 3 0 5 0 2 . 2 9 1 8 8 2 7 0 0 0 3 . 5 6 9 9 4 3 4 0
3 5 . 4 0 5 0 2 . 3 4 4 1 5 9 5 D 0 0 1 . 9 6 2 4 5 4 4 D
3 5 . 5 0 5 0 2 • 3 1 8 6 6 2 4 D 0 0 1 . 2 9 0 1 9 7 8 0
3 5 . 6 0 5 0 2 . 2 9 0 7 5 7 1 D 0 0 6 . 6 4 6 5 5 1 I D
3 5 . 7 0 5 1 2 • 3 5 0 8 3 4 9 D 0 0 2 . 6 7 6 7 9 5 9 D
3 5 . 8 0 5 1 2 . 3 2 0 7 6 5 6 D 0 0 1 . 5 9 2 3 5 4 5 0
3 5 . 9 0 51 2 . 3 1 8 7 8 6 4 D 0 0 6 . 7 9 7 7 2 9 5 D
3 6 . 0 0 5 1 2 . 3 4 0 9 0 1 9 D 0 0 1 . 1 2 2 5 3 1 9 0
3 6 . 1 0 5 1 2 • 3 4 4 2 2 6 8 D 0 0 3 . 3 5 8 3 8 0 4 D
3 6 . 2 0 51 2 . 4 1 4 6 5 1 ID 0 0 2 . 0 4 3 6 4 0 4 D
3 6 . 3 0 51 2 . 2 9 9 2 2 0 1 0 0 0 7 . 9 9 4 8 1 9 4 0
3 6 . 4 0 5 1 2 . 3 1 2 5 1 5 2 0 0 0 7 . 9 2 6 0 6 2 3 0
3 6 . 5 0 5 2 2 . 3 4 1 6  3 5 6 0 0 0 1 . 0 1 8 7 1 6 3 0
3 6 . 6 0 5 2 2 . 2 9 1 2 5 5 9 0 0 0 9 . 4 7 9 7 1 3 6 D
3 6 . 7 0 5 2 2 . 3 0 5 1 2 6 0 0 0 0 2 . 0 1 1 7 8 6 7 0
3 6 . 8 0 5 2 2 . 3 0 6 7 0 3 2 0 0 0 2 . 0 1 7 0 7 5 1 0




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I ( 1 8 0 )
3 7 . 0 0 5 2 2 . 2 6 5 8 6 2 6 D 0 0 6 . 0 4 5 0 4 4 2 D
3 7 . 1 0 5 2 2 . 2 1 6 3 1 2 3 0 0 0 4 . 6 2 6 3 2 0 2 D
3 7 . 2 0 5 2 2 . 2 6 7 5 7 1 5 D 0 0 8 . 0 6 5 7 5 2  I D
3 7 . 3 0 5 2 2 . 2 2 0 9 2 8 1 D 0 0 3 . 3 2 6 5 5 5 3 0
3 7 . AO 5 3 2 . 2 0 2 4 0 9 3 0 0 0 1 . 3 5 1 5 2 1 5 0
3 7 . 5 0 5 3 2 . 2 1 5 6 1 0 6 0 0 0 2 . 2 4 8 5 5 2 0 D
3 7 . 6 0 5 3 2 . 1 9 7 8 9 7 2 0 0 0 3 . 0 5 1 1 4 6 4 0
3 7 . 7 0 5 3 2 . 2 4 2 9 8 5 4 0 0 0 1 . 5 2 3 4 0 0 4 0
3 7 . 8 0 5 3 2 . 1 1 3  7 1 6  7D 0 0 1 • 8 0 9 8 0 6 6 D
3 7 . 9 0 5 3 2 • 1 0 4 5 3 2  I D 0 0 3 . 2 3 6 9 7 1 1 0
3 8 . 0 0 ' 5 3 2 . 1 7 9 5 1 5 7 D 0 0 1 . 3 1 7 4 1 3 6 0
3 8 . 1 0 5 3 2 . 0 8 8 3 5 0 9 0 0 0 2 . 3 5 3 6 0 4 1 D
3 8 . 2 0 5 4 2 . 1 0 5 4 5 6 6 D 0 0 7 . 5 2 0 6 3 8 1 0
3 8 . 3 0 5 4 2 . 1 3 5 7 8 0 6 0 0 0 9 . 9 2 4 9 1 4 2 0
3 8 . 4 0 5 4 2 . 1 0 7 0 1 6 C D 0 0 7 . 6 1 6 2 5 5 0 0
3 8 . 5 0 5 4 2 . 0 4 1 0 9 6 5 D 0 0 3 . 3 8 5 9 9 0 3 D
3 8 . 6 0 5 4 2 . 0 0 0 7 3 0 3 0 0 0 2 . 3 8 5 9 4 7 2 D
3 8 . 7 0 5 4 2 . 0 4 6 3 5 8 4 0 0 0 5 . 5 6 8 5 2 8 4 D
3 8 . 8 0 5 4 2 . 0 2 6 8 3 8  I D 0 0 1 . 9 7 6 3 4 5 4 D
3 8 . 9 0 5 4 2 . 0 2 2 4 7 8 6 D 0 0 6 . 7 6 9 6 9 8 0 0
3 9 . 0 0 5 5 2 . 0 5 6 1 2 7  7D 0 0 1 .  7 5  L 2 2 4 9 D
3 9 . 1 0 5 5 2 . 0 4 5 6 5 0 1 D 0 0 1 . 0 4 9 6 3 0 7 0
3 9 . 2 0 5 5 2 . 0 6 5 1 6 2 2 D 0 0 9 . 9 0 1 8 5 5  I D
3 9 . 3 0 5 5 1 . 9 7 8 9 8 0 0 D 0 0 1 . 4 0 8 8 0 7 5 0
3 9 . 4 0 5 5 1 . 9 7 5 6 2 7 9 0 0 0 3 . 6 6 1 8 8 8 3 0
3 9 . 5 0 5 5 2 . 0 7 1 9 1 3 3 0 0 0 6 . 4 8 5 3 1 8 6 0
3 9 . 6 0 5 5 2 . 0 0 8 3 9 2 1 0 0 0 8 . 3 9 1 8 3 2 3 0
3 9 . 7 0 5 5 2 . 0 5 5 2 5 9 2 D 0 0 1 . 0 0 6 4 5 4 2 0
3 9 . 8 0 5 5 2 . 0 8 0 3 3 0 4 0 0 0 1 . 3 3 5 5 0 3 7 0
3 9 . 9 0 5 6 2 . 1 0 1 2 9 0 7 D 0 0 4 . 1 3 4 2 9 4 0 0
4 0 . 0 0 5 6 2 . 0 4 0 0 6 9 3 0 0 0 9 .  1 3 1 9 9 1 4 D
4 0 . 1 0 5 6 2 . 0 2 0 8 7 2 6 0 0 0 3 . 5 0 8 4 8 1 5 0
4 0 . 2 0 5 6 2 . 0 6 2 4 1 3 1 D 0 0 5 . 4 8 8 8 9 0 2 0
4 0 . 3 0 5 6 2 . 0 7 6 2 5 1 0 0 0 0 1 . 7 9 9 5 5 8 0 0
4 0 . 4 0 5 6 2 . 0 9 8 3 2 2 2 0 0 0 5 . 0 3 1 2 5 5 8 0
4 0 . 5 0 5 6 2 . 1 6 0 8 7 9 8 0 0 0 1 . 2 9 2 7 8 2 4 D
4 0 . 6 0 5 6 2 . 1 6 5 2 1 9 7 D 0 0 1 . 8 3 6 5 9 7 OD
4 0 . 7 0 5 7 2 . 1 6 2 5 5 5 0 D 0 0 2 . 3 8 2 8 3 4 7 0
4 0 . 8 0 5 7 2 . 1 2 6 1 1 4 9 0 0 0 1 . 5 1 5 7 6 3 0 0
4 0 . 9 0 5 7 2 . 1 2 7 1 9 5 3 D 0 0 4 . 2 5 2 0 4 2 0 D
4 1 . 0 0 5 7 2 . 2 3 8 6 0 1 6 0 0 0 1 . 4 1 4 5 1 1 9 D
4 1 . 1 0 5 7 2 . 1 7 5 2 3 6 5 0 0 0 6 . 7 9 5 8 6 2 8 0
4 1 . 2 0 5 7 2 . 2 3 3 7 4 0 6 0 0 0 8 . 4 5 4 8 5 5 1 0
4 1 . 3 0 5 7 2 . 2 6 9 2 7 7 3 D 0 0 2 . 6 0 1 6 6 4 5 D
4 1 . 4 0 5 7 2 . 3 3 2 6 4 2 0 D 0 0 7 . 2 4 1 2 8 7 4 0
4 1 . 5 0 5-8 2 . 2 3 5 2 8 5 2 0 0 0 9 . 1 6 6 6 6 6 5 0
4 1 . 6 0 5 8 2 . 2 1 7 7 7 8 2 D 0 0 2 . 8 5 0 4 7 0 4 0
4 1 . 7 0 5 8 2 . 2 4 1 5 8 3 5 D 0 0 2 . 1 0 0 1 5 8 0 0
4 1 . 8 0 5 8 2 . 2 5 1 8 1 7 3 D 0 0 2 . 9 3 8 0 0 7 6 D




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I ( 1 8 0 )
4 2 . 0 0 58 2 . 3 3 1 5 2 2 1 0 0 0 2 . 1 0 3 0 5 7 1 0 0 2
4 2 . 1 0 5 8 2 . 3 2 2 2 2 3 8 0 0 0 3 . 0 5 6 1 5 5 6 0 0 2
4 2  •  2 0 5 8 2 . 3 0 0 3 6 0 1 0 CO 7 . 6 8 4 6 0 3 7 D 0 2
4 2 . 3 0 5 9 2 . 2 6 8 6 2 5 4 D 0 0 1 . 5 6 8 3 8 1 7 0 0 2
4 2 . 4 0 5 9 2 . 2 5 4 4 2 7 0 D CO 3 . 6 0 9 4 5 6 9 0 0 1
4 2 . 5 0 5 9 2 . 3 3 7 2 9 3 7 0 0 0 1 . 3 6 5 4 6 5 3 D 0 3
4 2 . 6 0 6 9 2 . 2 6 9 3 6 9  I D 0 0 1 . 9 8 4 4 7 0 8 D 0 1
4 2 . 7 0 59 2 . 3 0 6 0 7 4 9 0 0 0 1 . 2 6 5 6 7 6 8 0 0 2
4 2 . 8 0 59 2 . 3 2 3 9 3 1 4 0 0 0 3 . 9 4 3 0 4 1 1 D 0 2
4 2 . 9 0 59 2 . 3 2 3 4 2 3 6 0 CO 1 .  7 9 3 9 5 6 7 D 0 3
4 3 . 0 0 5 9 2 . 2 5 8 6 2 5 9 0 0 0 6 . 5 9 6 7 8 9 2 D 0 2
4 3 . 1 0 5 9 2 . 2 2 3 5 1 6 8 0 0 0 2 . 0 5 2 1 9 7 6 0 0 2
4 3 . 2 0 6 0 2 . 2 2 4 7 7 9 8 D 0 0 2 . 4 6 7 5 6 4 3 0 0 2
4 3 . 3 0 6 0 2 . 2 1 8 0 2 4 1 0 0 0 1 . 6 5 5 8 8 3 0 D 0 2
4 3 . 4 0 6 0 2 . 2 2 0 8 4 9 3 D 0 0 4 . 2 1 8 4 1 4 6 0 0 1
4 3 . 5 0 6 0 2 . 2 6 5 3 3 3 1 0 0 0 7 . 6 2 7 1 6 6 8 0 0 2
4 3 . 6 0 6 0 2 . 2  3 0 6 9 7 9 D 0 0 3 . 7 4 5 2 9 2 5 0 0 2
4 3 . 7 0 6 0 2 . 1 9 6 5 0 0 0 D 0 0 8 . 6 3 4 0 5 8 8 0 0 2
4 3 . 8 0 6 0 2 . 1 5 6 1 5 8 2 0 0 0 4 . 1 5 6 5 5 5 5 D 0 2
4 3 . 9 0 61 2 • 1 2 5 9 0 7 9 D 0 0 8 . 8 0 4 0 8 2 1 0 0 1
4 4 . 0 0 61 2 . 1 4 9 8 7 4 4 D 0 0 1 . 2 6 3 6 4 6 9 D 0 3
4 4 . 1 0 61 2 . 1 2 2 6 1 9  7D 0 0 1 . 0 6 2  7 3 2 I D 0 2
4 4 . 2 0 61 2 . 1 4 3 2 2 4 8 D 0 0 2 . 2 1 4 6 3 1 7D 0 2
4 4 . 3 0 61 2 . 1 5 3 3 0 7 3 0 0 0 1 . 5 4 3 3 0 5 8 D 0 3
4 4 . 4 0 61 2 . 1 1 1 1 5 1 9D 0 0 2 . 1 6 0 9 1 9 2 0 0 3
4 4 . 5 0 6 1 2 . 0 8 7 3 1 1 6 D 0 0 8 . 3 2 6 3 4 6 9 0 0 2
4 4 . 6 0 6 1 2 . 0 4 7 0 3 0 7 0 0 0 1 . 6 6 8 0 0 4 6 D 0 2
4 4 . 7 0 6 2 2 . 0 4 7 1 6 6 7 D 0 0 1 . 8 7 6 7 2 9 2 0 0 2
4 4 . 8 0 6 2 2 • 0 4 0 6 6 2 9 D 0 0 1 . 3 7 0 6 0 6 2 0 0 2
4 4 . 9 0 62 2 . 0 4 5 1 0 6 2 D 0 0 6 . 6 4 1 7 9 0 7 D 0 0
4 5 . 0 0 6 2 2 . 0 9 5 7 9 4 4 0 0 0 8 . 4 2 6 2 0 4 3 0 0 2
4 5 . 1 0 6 2 2 . 1 4 9 0 4 6 8 0 0 0 4 . 2 1 3 1 8 9 8 D 0 3
4 5 . 2 0 6 2 2 . 0 4 0 7 2 8 9 D 0 0 2 . 2 9 8 1 0 6 0 D 0 3
4 5 . 3 0 6 2 2 . 0 1 8 5 6 2 8 D 0 0 9 . 6 6 2 3 8 3 2 0 0 2
4 5 . 4 0 6 2 1 . 9 9 4 4 1 5 8 D 0 0 1 . 7 4 1 9 3 3 4 D 0 2
4 5 . 5 0 6 3 2 . 0 0 7 7 7 0 4 0 0 0 2 . 6 6 3 1 4 5 4 0 0 2
4 5 . 6 0 6 3 2 . 0 1 6 8 3 3 5 D 0 0 3 . 4 6 8 8 8 7 4 D 0 1
4 5 . 7 0 6 3 2 . 0 4 0 5 7 3 0 0 0 0 2 . 0 9 4 1 8 1 2 D 0 2
4 5 . 8 0 6 3 2 . 0 6 5 6 8 3 6 0 0 0 1 . 4 8 8 1 5 0 5 D 0 3
4 5 . 9 0 6 3 2 . 0 3 0 4 8 2 2 D 0 0 2 . 2 4 0 6 2 2 8 0 0 3
4 6 . 0 0 6 3 2 . 0 4 8 3 9 7 0 0 0 0 2 . 0 2 7 2 5 2 6 0 0 3
4 6 . 1 0 6 3 2 . 0 2 4 3 2 8 3 0 0 0 8 . 0 3 8 6 0 3 4 0 0 2
4 6 . 2 0 63 2 . 0 8 6 3 6 4 8 D 0 0 2 . 4 5 3 9 6 7 5 D 0 3
4 6 . 3 0 6 4 2 . 0 5 3 0 9 5  7D 0 0 3 . 2 3 9 3 6 2 0 D 0 2
4 6 . 4 0 6 4 2 . 0 6 8 3 8 1 4 0 0 0 1 . 5 3 8 7 9 2 7 0 0 2
4 6 . 5 0 6 4 2 . 1 3 1 4 6 0 8 0 0 0 1 . 6 9 6 4 1 6 4 0 0 3
4 6 . 6 0 6 4 2 . 0 8 3 8  7 8 4 D 0 0 2 . 6 2 1 1 0 9 8 D 0 3
4 6 . 7 0 6 4 2 . 1 0 0 7 2 6 5 0 0 0 2 . 0 9 3 9 3 2 4 0 0 3
4 6 . 8 0 6 4 2 . 1 1 2 2 7 8 5 0 0 0 1 . 2 2 2 9 4 9 2 0 0 3



















































BACK SCATTER INTENSITY FUNCTIONS
N O .  OF TERMS QS
6 5 2 . I 2 5 8 3 8 1 D
6 5 2 • 1 5 1 6 5 2 4 D
6 5 2 . 1 7 1 8 3 5 0 0
6 5 2 . 2 3 I 6 0 6 4 D
6 5 2 . 1 6 0 0 8 2 8 D
6 5 2 . 2 0 6 4 6 0 1 0
6 5 2 . 1 8 8 6 4 9 2 D
6 5 2 . 1 9 9 2 6 7 0 0
6 6 2 . 2 3 0 2 2 9 3 0
6 6 2 . 2 4 2 1 7 7 1 0
6 6 2 . 2 9 6 7 8 2 1 0
6 6 2 • 2 7 0 9 6 7 6 D
6 6 2 . 2 3 5 2 5 9 9 D
6 6 2 . 2 6 5 0 3 16D
6 4 2 . 2 3 8  1 109D
6 4 2 . 2 5 8 6 8 6 6 D
6 4 2 . 2 7 9 6 9 4 7 0
6 4 2 . 2 7 9 2 9 1 6 0
6 4 2 . 2 8 3 7 5 3 9 0
6 5 2 . 2 2 6 0 5 9 2 D
6 5 2 . 2 6 4 7 6 3 2 D
6 5 2 . 2 3 7 9 3 6 1 D
6 5 2 . 2 2 7 1 9 6 3 D
6 5 2 . 2 5 2 9 9 0 5 0
6 5 2 . 2 4 8 2 2 6 3 D
6 5 2 . 3 0 2 1 5 3 4 0
6 5 2 . 1 9 0 4 4 0 3 D
6 6 2 . 1 7 3 5 2 7 2 D
6 6 2 . 2 1 3 9 6 4 1 D
66 2 . 1 6 1 2 2 0  70
66 2 . 1 7 1 0 7 2 7 0
6 6 2 . 1 8 3 2 4 9 7 0
6 6 2 . 1 6 3 9 1 8 4 0
6 6 2 . 1 4 5 3 6 5 9 0
6 6 2 . 0 8 7 3 9 6 7 D
6 7 2 . 1 O 9 6 4 4 0 D
6 7 2 . 0 9 4 0 2 9 1 D
6 7 2 . 0 7 6 8 0 2 2 0
6 7 2 . 1 0 4 3 2 2 8 0
6 7 2 . 0 9 4 5 9 2 1 0
6 7 2 . 1 3 1 5 6 8 2 0
6 7 2 . 0 2 8 6 9 2 7 D
6 7 2 . 0 1 0 0 6 9 5 0
6 8 2 . 0 7 4 9 0 1 0 0
6 8 2 . 0 1 7 6 5 5 2 0
6 8 2 . 0 3 9 3 1 1 4 0
68 2 . 0 6 4  7 0 3 5 0
6 8 2 . 0 4 7 5 0 6 2 0
6 8 2 .  0 2 4 9 5 4 6 D
6 8 1 . 9 8 9 1 2 08D
I ( 1 8 0 )
0 0 3 . 9 5 8 9 6 8 6 D
0 0 3 . 6 6 1 4 5 2 7 0
0 0 2 . 1 3 7 6 8 4 7 0
0 0 2 . 6 9 3 3 2 5 7 0
0 0 2 . 7 9 7 3 7 7 2 0
0 0 2 . 5 2 6 1 0 7 5 0
0 0 5 . 6 7 7 8 5 2  I D
0 0 3 . 9 8 7 6 0 8 7 0
0 0 2 . 3 1 8 9 1 9 0 D
0 0 1 . 5 3 7 8 6 9 5 0
0 0 1 . 2 5 1 3 8 6 0 0
0 0 6 . 5 4 0 1 5 6 5 0
0 0 3 . 2 5 9 1 4 4 3 D
0 0 2 . 4 0 3 7 5 9 9 0
0 0 5 . 6 0 1 0 0 0 3 D
0 0 4 . 3 4 5 7 7 9 5 D
0 0 4 . 4 2 0 7 7 5 7 D
0 0 1 . 5 3 7 5 3 9 9 0
0 0 2  •  7 9 6 9 5 4  I D
0 0 1 . 7 9 2 7 6 0 0 0
0 0 3 . 3 9 4 2 4 3  I D
0 0 1 . 2 8 4 4 6 0 1 0
0 0 5 . 7 5 5 6 9 3 7 D
0 0 9 . 8 5 6 0 0 7 4 D
0 0 7 .  1 4 6 . 2 9 9 7 D
0 0 4 . 2 4 1 0 2 7 4 0
0 0 1 . 9 5 8 9 3 8 1 0
0 0 2 . 0 5 9 1 5 4 7 0
0 0 2 . 4 1 9 9 1 7 2 0
0 0 6 .  4 6 2 5 8 0 7 D
0 0 5 . 0 2 6 5 5 0 1 D
0 0 1 . 0 7 5 8 1 3 2 D
0 0 4 . 3 1 0 7 8 8 7 0
0 0 3 . 6 3 9 2 6 3 3 D
0 0 2 . 0 6 3 8 7 8 3 0
0 0 3 . 7 2 6 4 4  3 I D
0 0 8 . 3 2 5 8 6 1 5 0
0 0 2 . 6 8 1 1 8 1 1 0
0 0 8 . 1 6 5 1 7 6 2 D
0 0 6 . 9 4 4 5 1 3  I D
0 0 1 . 9 5 4 9 7 1 5 0
0 0 1 . 7 7 2 8 9 9 8 D
0 0 2 . 1 2 0 1 4 9 7 0
0 0 4 . 4 7 5 0 1 2 5 D
0 0 5 . 8 4 8 3 5 8 8 D
0 0 1 . 0 5 8 2 8 7 0 0
0 0 1 • 5 5 9 2 3 5 9 D
0 0 4 . 9 7 5 1 9 9 4 D
0 0 2 . 0 3 9 7 9 7 4 D
0 0 9 . 3 1 7 2 9 8 2 0
92
BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS 1 ( 1 8 0 )
5 2 . 0 0 6 8 2 . 0 0 8 5 0 1 7 0 0 0 2 . 5 4 1 2 9 3 0 0
5 2 . 1 0 6 9 2 . 0 2 3 6 4 4 8 D 0 0 1 .  3 5 2 8 5 1 7D
5 2 . 2 0 6 9 2 . 0 2 3 3 0 1 2 0 0 0 5 . 9 9 5 9 4 5 8 0
5 2 . 3 0 6 9 2 . 0 7 1 2 4 7  70 0 0 2 . 0 1 5 9 2 9 6 D
5 2 . AO 6 9 2 . 0 7 5 9 6 0 7 D 0 0 1 . 7 9 2 6 6 5 4 0
5 2 . 5 0 6 9 2 . 1 3 5 4 4 6  I D CO 4 . 9 3 2 3 3 0 0 0
5 2 . 6 0 6 9 2 . 0 3 4 2 1 7 5 D 0 0 1 . 2 5 9 7 9 2 3 D
5 2 . 7 0 6 9 2 . 0 2 6 2 6 0 6 D 0 0 1 . 2 2 6 0 2 5 8 0
5 2 . 8 0 6 9 2 . 1 1 3 7 8 5 7 D 0 0 4 . 1 3 2 2 5 2 4 0
5 2 . 9 0 6 9 2 . 0 6 5 4 8 0 0 0 0 0 2 . 2 0 7 8 4 5 8 0
5 3 . 0 0 7 0 2 • 1 0 1 2 9 1  I D 0 0 7 . 4 4 5 5 1 3 5 0
5 3 . 1 0 70 2 .  1 4  6 6 2 6 1 D CO 2 • 2 0 6 8 8 6 0 D
5 3 . 2 0 70 2 .  1 3 8 8 7 6 3 D 0 0 1 . 0 5 9 2 3 6 9 D
5 3 . 3 0 70 2 .  1 2 2 2 0 9 4 D 0 0 2 . 4 2  3 7 9 1 OD
5 3 . 4 0 7 0 2 • 1 0 2 7 7 3 4 D 0 0 1 . 2 7 3 1 2 0 8 0
5 3 . 5 0 7 0 2 . 1 1 8 2 2 8  70 0 0 2 . 7 1 1 1 5 2 8 D
5 3 . 6 0 7 0 2 . 1 4 5 9 0 3  I D 0 0 6 . 0 3 9 1 8 5 5 D
5 3 . 7 0 7 0 2 . 1 5 5 3 6 4 9 D 0 0 5 . 4 1 6 1 7 8 1 D
5 3 . 8 0 71 2 . 2 0 9 3 5 6 3 D 0 0 1 . 8 4 6 2 3 5 8 0
5 3 . 9 0 71 2 . 2 1 7 4 2 9 4 D 0 0 1 . 6 8 5 3 6 7 8 0
5 4 . 0 0 71 2 . 2 4 2 9 6 5 5 D 0 0 4 . 6 2 4 2 9 1 6 D
5 4 . 1 0 71 2 . 1 8 5 2 6 2 9 D 0 0 9 . 8 1 4 4 1 10D
5 4 . 2 0 71 2 . 1 7 5 2 6 5 3 0 0 0 1 . 0 7 1 0 4 1 7 0
5 4 . 3 0 7 1 2 . 2 6 1 2 7 7 0 D 0 0 5 . 9 9 7 1 9 2 1 0
5 4 . 4 0 71 2 . 2 0 7 0 8 4  7D 0 0 6 . 4 7 4 4 0 2 1 D
5 4 . 5 0 71 2 . 2 3 2 5 0 6 7 D 0 0 1 . 5 8 6 1 8 3 6 D
5 4 . 6 0 7 1 2 . 2 7 4 3 9 8 8 0 0 0 3 . 4 2 2 4 2 8 2 D
5 4 . 7 0 72 2 . 2 5 6 0 0 8 5 D 0 0 8 . 9 8 3 6 1 5 8 D
5 4 . 8 0 72 2 .  2 3 4 1 8 4 9 D 0 0 1 . 0 6 0 8 8 7 4 D
5 4 . 9 0 7 2 2 . 2 1 0 0 4 5  I D 0 0 3 . 5 7 0 4 1 0 7 D
5 5 . 0 0 72 2 . 2 3 0 0 4 0  I D 0 0 6 . 3 6 1 0 5 4 0 D
5 5 . 1 0 72 2 . 2 2 5 5 0 5 7 D 0 0 4 . 9 5 9 6 8 6 7 0
5 5 . 2 0 72 2 . 2 2 6 4 6 6 3 0 0 0 6 . 2  5 4 6 8 6 2 D
5 5 . 3 0 7 2 2 . 2 6 2 0 8 3 2 D 0 0 2 . 8 6 1 7 2 1  ID
5 5 . 4 0 72 2 . 2 5 1 4 0 9 8 D 0 0 3 . 3 4 6 7 9 3 5 D
5 5 . 5 0 7 3 2 . 2 3 2 9 7 2 0 D 0 0 3 . 5 6 8 1 5 7 6 D
5 5 . 6 0 73 2 . 2 0 0 1 2 5 4 D 0 0 6 . 3 7 3 0 9 5 1 0
5 5 . 7 0 73 2 .  1 7 6 2 8 7 6 D 0 0 7 . 1 4 2 7 5 9 9 0
5 5 . 8 0 7 3 2 . 2 5 3 4 6 3 9 D 0 0 4 . 4 7 2 6 3 0 5 0
5 5 . 9 0 73 2 . 1 8 4 2 4 8 8 0 0 0 2 . 6 8 3 9 7 8 1 0
5 6 . 0 0 73 2 . 1 8 9 4 2 5 8 D 0 0 8 . 3 5 8 0 4 2 0 0
5 6 . 1 0 7 3 2 . 2 1 8 9 7 8 0 0 0 0 3 . 5 8 1 1 4 4 0 D
5 6 . 2 0 73 2 . 1 8 7 3 9 1 4 0 0 0 1 . 2 0 2 7 9 5 2 0
5 6 . 3 0 7 3 2 . 1 5 3 7 0 2 7 0 0 0 1 . 6 3 1 7 0 3 7 0
5 6 . 4 0 74 2 .  1 1 9 0 2 7 3 0 0 0 5 . 2 3 9 7 3 9 7 D
5 6 . 5 0 7 4 2 . 1 0 7 3  7 5 8 0 0 0 1 . 6 9 0 6 6 5 9 0
5 6 . 6 0 7 4 2 . 1 1 4 8 0 5 1 0 0 0 4 . 6 0 2 0 2 4 0 0
5 6 . 7 0 7 4 2 . 1 1 2 4 1 7 9D 0 0 8 . 0 3 5 3 9 4 0 D
5 6 . 8 0 74 2 . 1 3 4 2 2 6 9 D 0 0 2 . 6 5 5 4 3 6 4 0




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS •  OS I  ( 1 8 0 )
5 7 . 0 0 74 2 . 0 8 8 9 4 2  70 0 0 2 , 3 3 5 8 6 5 9 0
5 7 . 1 0 7 4 2 . 0 6 6 2 1 4 7 D 0 0 5 . 1 4 8 4 9 6 1 0
5 7 . 2 0 75 2 . 0 3 7 2 8 6 6 D 0 0 2 . 8 4 9 8 1 0 6 0
5 7 . 3 0 75 2 . 0 9 0 1 0 5 2 D 0 0 2 . 6 1 9 5 2 0 7 0
5 7 . 4 0 75 2 . 0 5 1 0 2 7 7 D 0 0 7 . 9 8 9 5 8 0 7 0
5 7 . 5 0 75 2 . 0 5 2 8 4 1 6 0 0 0 1 . 4 3 8 8 3 4 9 0
5 7 . 6 0 7 5 2 . 0 8 8 1 7 9 8 D 0 0 5 . 1 4 0 6 4 5 9 D
5 7 . 7 0 7 5 2 . 0 5 7 7 3 3 0 0 0 0 6 . 9 6 5 9 8 1 1 0
5 7 . 8 0 75 2 . 0 3 8 8 6 7 3 D 0 0 9 . 3 8 5 7 5 2 6 0
5 1 . 9 0 7 5 2 . 0 1 1 9 9 2 5 0 0 0 3 . 1 4 0 3 1 0 1 D
5 8 . 0 0 7 6 2 . 0 0 5 8  7 9 8 D 0 0 6 . 5 0 4 7 8 3 5 D
5 8 . 1 0 76 2 . 0 2 4 1 2 5 9 0 0 0 2 . 3 1 7 2 8 0 9 0
5 8 . 2 0 76 2 . 0 3 3 3 3 5 2 0 0 0 5 . 0 8 9 2 4 1 9 0
5 8 . 3 0 76 2 . 0 5 6 3 2  75D 0 0 2 . 4 4 8 8 7 8 6 0
5 8 . 4 0 76 2 . 0 4 3 1 2 9 0 D 0 0 3 . 4 9 7 7 5 6 0 0
5 8 . 5 0 7 6 2 . 0 3 2 9 7 2 2 0 0 0 2 . 8 1 6 3 6 2 3 D
5 8 . 6 0 7 6 2 . 0 4 1 3 1 6 2 0 0 0 3 . 8 0 7 2 0 8 0 0
5 8 . 7 0 7 6 2 . 0 2 1 8 4 4 5 0 0 0 2 . 7 3 4 2 0 0 5 0
5 8 . 8 0 7 6 2 . 0 4 5 8 1 4 6 0 0 0 1 . 9 0 2 3 6 5  I D
5 8 . 9 0 77 2 . 0 6 5 3 9 8 3 0 0 0 4 . 0 2 0 1 3 6 5 D
5 9 . 0 0 77 2 . 0 7 2 8 3 0 0 0 0 0 5 . 3 4 1 9 4 6 0 0
5 9 . 1 0 77 2 . 1 2 0 2 8 3 3 0 0 0 4 . 1 1 8 3 9 6 3 0
5 9 . 2 0 77 2 . 0 6 7 1 0 5 5 0 0 0 3 . 1 1 5 0 4 5 6 D
5 9 . 3 0 77 2 . 0 9 6 2 5 8 0 D 0 0 2 . 1 8 0 5 3 7 8 0
5 9 . 4 0 77 2 . 0 8 7 1 3 5 0 0 0 0 1 . 0 5 6 0 0 9 8 0
5 9 . 5 0 7 7 2 . 0 9 2  3 1 6 5 D 0 0 1 . 1 2 6 0 8 4 1 D
5 9 . 6 0 77 2 . 1 2 2 8 6 9 7 D 0 0 7 . 2 3 1 6 4 5 0 0
5 9 . 7 0 78 2 . 1 4 0 7 5 5 8 0 0 0 6 . 5 7 6 7 0 2 0 0
5 9 . 8 0 78 2 . 1 5 8 8 1 8 3 0 0 0 2 . 2 1 3 9 0 2 5 0
5 9 . 9 0 78 2 . 1 5 8 4 8 0 1 D 0 0 1 . 7 4 0 4 1 2 8 0
6 0 . 0 0 78 2 . 1 6 8 3 7 3 5 0 0 0 4 . 9 9 9 2 8 8 6 0
6 0 .  10 78 2 . 1 7 1 8 0 6 4 D 0 0 1 . 0 6 3 6 1 5 5 0
6 0 . 2 0 7 8 2 . 1 5 1 7 0 5 1 0 0 0 1 . 1 4 1 6 0 3 5 D
6 0 . 3 0 7 8 2 . 1 7 3 6 8 0 1 D 0 0 1 . 0 0 3 3 2 2 0 0
6 0 . 4 0 78 2 . 2 0 6 3 0 2 1 D 0 0 6 . 1 0 7 1 1 6 6 0
6 0 . 5 0 79 2 . 2 0  7 3 3 5 3 0 0 0 6 . 3 4 6 3 3 4 6 D
6 0 . 6 0 7 9 2 . 2 5 0 1 1 0 5 0 0 0 5 . 1 9 5 5 3 6 9 D
6 0 . 7 0 7 9 2 . 1 8 0 8 6 6 6 0 0 0 1 . 5 5 8 1 6 4 5 0
6 0 . 8 0 7 9 2 . 2 0 6 7 7 6 5 0 0 0 1 . 3 9 1 8 1 1 3 0
6 0 . 9 0 79 2 . 2 0 3 2 3 1 4 0 0 0 2 . 5 0 2 8 7 1 3 0
6 1 . 0 0 7 9 2 . 2 3 6 8 5 5 5 0 0 0 1 . 8 3 1 8 5 9 9 0
6 1 . 1 0 79 2 . 2 2 7 7 0 2 1 0 0 0 1 . 7 9 2 2 3 1 3 0
6 1 . 2 0 79 2 . 2 3 9 5 3 2 8 0 0 0 1 . 5 0 4 0 5 1 4 0
6 1 .  3 0 8 0 2 . 2 3 8 0 5 7 7 D 0 0 9 . 5 4 3 0 3 3 1 0
6 1 . 4 0 8 0 2 . 2 0 9 8 2 8 7 0 0 0 2 . 3 4 5 7 7 9 4 D
6 1 . 5 0 8 0 2 .  1 8 5 7 7 1 5 D 0 0 1 . 6 7 2 3 3 5 2 0
6 1 . 6 0 8 0 2 . 2 2 6 0 8 1 1 0 0 0 1 . 2 8 2 6 6 9 9 0
6 1 . 7 0 8 0 2 . 1 8 6 4 3 9 8 D 0 0 1 . 1 9 4 5 9 5 8 0
6 1 . 8 0 8 0 2 . 1 9 5 0 6 8 5 D 0 0 3 . 8 8 1 0 2 3 2 0



















































BACK SCATTER INTENSITY FUNCTIONS
A LPH A N O .  OF TER MS OS* I ( 1 8 0 )
6 2 . 0 0 8 0 2  •  2 0 7  3 8 6 4 D 0 0 7 • 3  7 2 9 2 4 2 D 01
6 2 . 1 0 81 2 . 2 3 4 5 6 2 6 0 0 0 2 . 7 8 2 1 5 5 0 0 0 3
6 2 . 2 0 8 1 2 .  1 4 9 2 3 5 9 0 0 0 6 . 3 8 8 5 9 3 0 D 0 2
6 2 . 3 0 81 2 . 1 5 4 3 2 6 5 0 0 0 1 . 9 1 9 6 7 9 2 0 0 3
6 2 . 4 0 81 2 . 1 5 5 8 4 6 6 0 0 0 5 . 8 0 3 8 4 9 0 D 0 2
6 2 . 5 0 8 1 2 . 1 3 3 8 7 3 3 0 0 0 5 . 3 6 3 0 2 9 2 0 0 1
6 2 . 6 0 8 1 2 . 1 5 4 7 1 0 8 0 0 0 5 . 1 7 0 5 4 9 2 0 0 2
6 2 . 7 0 81 2 . 1 5 8 9 6 6 8 0 0 0 1 . 5 0 1 1 9 9 3 D 0 2
6 2 . 8 0 8 1 2 . 1 4 1 6 0 8 5 0 0 0 9 . 6 5 1 2 4 8 9 0 0 2
6 2 . 9 0 82 2 . 1 0 2 1 7 5 6 0 0 0 3 . 1 6 8 2 5 4  5 0 0 2
6 3 . 0 0 8 2 2 . 0 7 2 5 2 5 6 0 0 0 2 . 4 1 0 1 5 2 0 0 0 2
6 3 . 1 0 82 2 . 1 1 7 6 9 8 8 D 0 0 2 .  3 1 2 1 7 5 9D 0 3
6 3 . 2 0 8 2 2 . 0 7 1 4 8 4 4 0 0 0 1 . 3 7 7 0 6 9 4 0 0 2
6 3 . 3 0 82 2 . 0 7 4 0 1 8 8 0 0 0 3 • 1 2 2 8 7  42 D 01
6 3 . 4 0 8 2 2  • 1 0 1 4 8 6 2 D 0 0 4 . 5 5 1 6 3 2  30 0 2
6 3 . 5 0 8 2 2 . 0  8 1 9 5 3  I D 0 0 3 . 3 8 1 0 8 0 3 D 01
6 3 . 6 0 8 3 2 . 0 9 5 1 7 4 3 0 0 0 2 . 8 0 2 9 5 2 8 0 0 3
6 3 . 7 0 8 3 2 . 0 2 1 8 4 9 7 0 0 0 1 . 1 4 2 1 4 6 5 0 0 2
6 3 . 8 0 8 3 2 . 0 2 0 6 1 0 1 0 0 0 6 . 6 4 3 7 3 4 9 0 02
6 3 . 9 0 8 3 2 . 0 4 2 4 4 9 5 0 0 0 9 . 9 9 2 4 3 8 4 D 0 2
6 4 . 0 0 8 3 2 . 0 2 3 8 4 3 7 0 0 0 3 . 3 3 4 5 3 3 5 0 02
6 4 . 1 0 8 3 2 . 0 5 0 3 1 0 2 0 0 0 5 . 7 2 3 4 1 8 7 0 01
6 4 . 2 0 8 3 2 . 0 6 3 0 7 6 1 0 0 0 4 . 2 9 8 5 6 9 6 0 0 2
6 4 . 3 0 8 3 2 . 0 4 8 6 3 7 0 D 0 0 2 . 0 3 1 6 9 3 3 0 0 2
6 4 . 4 0 8 4 2 . 0 1 4 6 8 5 3 0 0 0 4 . 1 7 1 3 5 6 8D 0 2
6 4 . 5 0 8 4 1 . 9 9 5 7 3 7 9 0 0 0 1 . 8 7 3 8 4 3 9 0 0 2
6 4 . 6 0 8 4 2 . 0 4 8 3 9 6 2 D 0 0 2 . 4 6 9 2 3 4 1 0 0 3
6 4 . 7 0 8 4 2 . 0 2 1 3 5 8 8 D 0 0 4 . 5 5 1 5 1 8 6 0 0 2
6 4 . 8 0 8 4 2 . 0 3 5  3 4 2 6 0 0 0 2 . 0 4 1 2 9 6 9 0 0 2
6 4 . 9 0 8 4 2 . 0 7 7 9  7 4 1 0 0 0 2 . 1 6 8 7 2 6 9 0 0 2
6 5 . 0 0 8 4 2 . 0 6 7 3 0 9 4 0 0 0 4 . 5 8 7 9 0 1 5 0 0 2
6 5 . 1 0 8 4 2 . 0 7 0 4 8 6 0 0 0 0 1 . 4 0 8 3 4 10D 0 3
6 5 . 2 0 8 5 2 . 0 2 9 9 8 3 8 D 0 0 2 . 6 9 5 2 1 0 1 0 02
6 5 . 3 0 8 5 2 . 0 3 3 6 3 1 5 0 0 0 2 • 8 3 7 6 6 0 4 D 0 2
6 5 . 4 0 8 5 2 . 0 7  3 7 1 6 6 D 0 0 1 . 4 7 8 3 5 0 0 D 0 3
6 5 . 5 0 8 5 2 . 0 6 8 3 6 2 7 0 0 0 2 . 8 9 1 6 8 4 6 0 01
6 5 . 6 0 8 5 2 . 1 0 3 0 5 8 7 0 0 0 3 . 3 8 7 9 6 0 6 0 0 2
6 5 . 7 0 8 5 2 . 1 2 9 6 8 7 8 D 0 0 7 . 2 4 3 8 1 3 3 D 02
6 5 . 8 0 8 5 2 . 1 2 5 2 1 9 6 0 0 0 2 . 9  7 1 1 6 4 8 D 0 2
6 5 . 9 0 8 6 2 . 0 9 9 5 7 8 0 0 0 0 6 . 5 4 1 0 9 8 7 0 0 2
6 6 . 0 0 8 6 2 . 0 8 8 6 6 5 7 0 0 0 1 . 6 8 0 6 2 9 9 D 0 2
6 6 .  1 0 8 6 2 . 1 3 5 3 7 4 6 D 0 0 1 . 5 8 5 7 6 1 0 D 0 3
6 6 . 2 0 8 6 2 . 1 2 6 3 6 9 4 0 0 0 7 . 3 2 8 1 1 5 1 0 0 2
6 6 . 3 0 8 3 2 . 1 4 3 4 2 7 4 0 0 0 2 . 9 3 9 7 4 2 2 0 0 1
6 6 . 4 0 8 4 2 . 1 9 0 7 2 9 4 0 0 0 1 . 1 8 4 0 0 2 8 0 0 3
6 6 . 5 0 8 4 2 . 1 8 1 2 0 7 8 0 0 0 8 . 8 8 5 9 1 9 9 0 0 2
6 6 . 6 0 8 4 2 . 1 7 5 5 8 7 9 0 0 0 1 . 9 5 7 0 1 15D 0 3
6 6 . 7 0 8 4 2 . 1 5 2 1 7 5 9 0 0 0 3 . 2 8 5 8 2 4 3 D 0 2
6 6 . 8 0 8 4 2 . 1 5 1 8 3 0 9 0 0 0 2 . 6 5 5 1 2 9 8 D 0 1
6 6 . 9 0 8 4 2 . 1 8 8 2 1 8 1 0 0 0 2 . 1 7 9 3 0 1 9 0 0 3
•95
BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I ( 1 8 0 )
6 / . 0 0 84 2 . 1 8 4 3 6 1 6 D 0 0 3 . 4 6 1 2 4 0 6 0
6 7 .  10 8 4 2 . 2 0 6 3 3 6 2 0 0 0 1 . 0 2 1 4 1 1 8 0
6 7 . 2 0 85 2 . 2 2 8 1 8 5 2 0 0 0 2 . 2 5 0 5 1 5 9 0
6 7 . 3 0 8 5 2 . 2 2 6 3 0 3 3 D 0 0 3 . 9 1 7 8 6 5 0 D
6 7 . 4 0 85 2 . 1 9 1 2 5 7 0 0 0 0 1 . 9 3 9 8 8 7 4 0
6 7 . 5 0 8 5 2 . 1 7 2 9 0 2 3 D 0 0 2 . 4 7 7 3 2 3 0 D
6 7 . 6 0 85 2 . 2 0 1 1 0 6 4 0 0 0 1 . 6 2 6 2 2 7 2 0
6 7 . 7 0 8 5 2 . 1 9 5 0 2 0 1 D 0 0 2 . 3 8 8 1 6 7 8 0
6 7 . 8 0 85 2 . 1 9 8 2 3 1 9 D 0 0 3 . 6 0 4 4 0 7 7 0
6 7 . 9 0 85 2 . 2 3 0 1 7 9 2 0 0 0 8 . 3 6 9 8 6 4 0 D
6 8 . 0 0 8 6 2 . 2 0 1 5 0 9 4 0 0 0 2 . 3 2 6 0 8 1 2 0
6 8 . 1 0 86 2 . 1 8 8 7 7 7 4 D 0 0 4 . 1 6 9 4 4 9 4 D
6 8 . 2 0 8 6 2 . 1 6 1 5 3 9 0 0 0 0 1 . 9 3 5 7 3 5 8 0
6 8 . 3 0 86 2 .  1 4 8 6 1 4 7 D 0 0 2 . 6 1 1 6 5 2 9 0
6 8 . 4 0 8 6 2 . 1 6 8 9 7 7 6 0 0 0 1 • 8 9 3 7 4 2  I D
6 8 . 5 0 8 6 2 . 1 6 4 8 9 1 0 D 0 0 2 . 7 3 9 8 2 8 5 0
6 8 . 6 0 8 6 2 . 1 6 6 7 9 2 5 D 0 0 1 • 7 6 2 4 1 3 7 D
6 8 . 7 0 86 2 . 1 7 5 7 1 2 1 0 0 0 3 .  1 0 2 0 8 1 9 D
6 8 . 8 0 87 2 . 2 0 0 2  3 0 0 0 0 0 4 . 9 1 9 6 8 3 5 0
6 8 . 9 0 8 7 2 . 1 2 4 8 7 6 6 0 0 0 2 • 8 1 9 2 9 9 5 D
6 9 . 0 0 87 2 . 0 9 6 1 6 9 9 0 0 0 1 . 1 3 5 2 4 1 6 0
6 9 . 1 0 87 2 . 1 1 2 3 4 2 3 0 0 0 8 . 5 3 0 0 6 2 0 0
6 9 . 2 0 87 2 . 1 0 7 8 3 0 3 0 0 0 9 . 5 7 0 4 1 2 8 0
6 9 . 3 0 8 7 2 • 1 0 3 8 5 2  I D 0 0 4 . 4 3 5 7 6 7 3 0
6 9 . 4 0 87 2 . 1 2 5 7 4 4 9 0 0 0 1 . 7 4 4 6 8 5 9 0
6 9 . 5 0 8 7 2 . 0 8 4 6 2 4 2 0 0 0 3 . 7 8 8 0 7 0 1 D
6 9 . 6 0 8 8 2 . 0 7 5 8 7 5 2 0 0 0 4 . 9 0 2 0 6 4 0 D
6 9 . 7 0 88 2 . 0 5 1 0 7 2 0 0 0 0 1 . 6 8 9 5 0 2 2 0
6 9 . 8 0 88 2 . 0 3 4 4 8 2 2 0 0 0 I • 7 0 6 6 9 7 6 D
6 9 . 9 0 88 2 . 0 5 0 5 0 9 6 D 0 0 1 . 1 3 0 9 2 4 0 D
7 0 . 0 0 88 2 . 0 5 7 4 7 1 6 0 0 0 6 . 3 1 1 9 9 7 0 0
7 0 . 1 0 88 2 . 0 5 4 6 0 9 5 D 0 0 9 . 4 0 3 2 7 8 0 0
7 0 . 2 0 88 2 . 0 6 6 0 6 8 1 0 0 0 4 . 3 7 8 4 7 3 5 0
7 0 . 3 0 88 2 . 0 3 2 9 2 4 6 D 0 0 8 • 2 6 4 4 8 6 9 D
7 0 . 4 0 8 9 2 . 0 3 4 9 3 6 6 D 0 0 5 . 3 2 5 8 3 3 6 D
7 0 . 5 0 8 9 2 . 0 0 9 4 4 7 2 0 0 0 1 . 3 2 4 9 0 3 1 0
7 0 . 6 0 89 2 . 0 3 7 0 4 4 9 D 0 0 2 . 6 4 1 6 4 9 7 D
7 0 . 7 0 8 9 2 . 0 3 8 0 4 9  I D 0 0 5 . 2 9 7 6 7 0 5 0
7 0 . 8 0 89 2 . 0 4 0 9 5 0 7 0 0 0 3 .  1 1 4 9 3 8 9 0
7 0 . 9 0 8 9 2 . 0 6 5 7 7 5 6 0 0 0 9 . 9 5 5 6 5 6 9 0
7 1 . 0 0 8 9 2 . 0 2 9 9 0 8 5 0 0 0 2 . 6 5 4 3 7 1 2 0
7 1 . 1 0 89 2 . 0 3 7 2 0 9 1 0 0 0 6 . 5 9 4 0 8 2 4 D
7 1 . 2 0 9 0 2 . 0 3 3 2 5 4 8 0 0 0 4 . 1 3 7 8 7 8 0 0
7 1 . 3 0 9 0 2 . 0 2 4 6 4 4 9 D 0 0 1 . 0 8 9 9 7 6 8 0
7 1 . 4 0 9 0 2 . 0 4 9 5 4 4 3 D 0 0 1 . 3 4 7 0 4 1 5 0
7 1 . 5 0 9 0 2 . 0 7 2 4 4 4 6 0 0 0 1 . 4 5 8 5 9 5 2 0
7 1 . 6 0 9 0 2 . 1 2 5 5 7 3 0 0 0 0 8 . 0 8 4 0 1 2 5 0
7 1 . 7 0 9 0 2 . 0 9 0 0 4 5 0 D 0 0 4 . 9 0 4 4 4 7 0 D
7 1 . 8 0 9 0 2 . 0 5 8 8 3 0 5 0 0 0 4 . 6 9 8 9 2 9 0 0





































































































BACK SCATTER INTENSITY FUNCTIONS
NO . OF TERMS QS 1 ( 1 8 0 )
9 0 2 . 0 7 3 9 3 4 3 0 0 0 1 . 7 1 1 2 2 8 3 0
9 1 2 . 1 4 3 7 7 5 4 D 0 0 1 . 0 0 5 2 9 8 5 0
91 2 . 1 2 2 0 7 5 1 0 0 0 1 . 6 2 5 9 1 0 9 D
9 1 2 . 1 3 0 3 8 6 9 0 0 0 1 . 8 9 4 9 5 0 6 0
9 1 2 •  1 5 2 0 7 9 7 D 0 0 1 . 2 2  7 2 2 9 0 0
9 1 2 . 1 7 1 1 8 9 6 0 0 0 1 . 2 7 3 4 8 3 8 0
9 1 2 . 1 2 5 9 1 5 0 D 0 0 6 . 4 7 9 7 4 2 9 0
9 1 2 . 1 4 2 0 7 8 8 0 0 0 3 . 4 2 4 1 3 0 5 0
9 1 2 . 1 3 3 5 9 6 2 0 0 0 4 . 8 3 5 2 6 6 0 0
9 2 2 . 1 5 9 9 6 4 8 D 0 0 5 . 9 5 2 4 2 8 1 0
9 2 2 . 1 8 8 2 1 8 9 0 0 0 1 . 6 6 9 2 1 9 7 D
9 2 2 .  1 8 1 2 3 0 9 D 0 0 9 . 0 0 6 1 9 5 0 0
9 2 2 . 1 8 9 6 7 8 7 D 0 0 5 . 6 9 6 2 2 1 7 0
9 2 2 . 1 5 1 3 9 9  I D 0 0 5 . 2 4 0 6 1 0 3 0
9 2 2 . 1 8 9 3 2 4 8 D 0 0 9 . 2 4 9 4 5 7 3 0
9 2 2 • 1 6 8 2 6 7 7 D 0 0 2 . 2 1 1 2 8 8 0 0
9 2 2 . 1 7 6 7 1 1 0 0 0 0 1 . 5 4 5 8 9 4 2 0
9 2 2 . 2 0 6 6 4 3 5 0 0 0 1 . 8 0 7 8 1 0 8 0
9 3 2 . 2 0 8 4 6 5 1 0 0 0 1 . 7 2 3 7 2 2 9 D
9 3 2 . 2 1 5 6 1 3 4 0 0 0 5 . 9 5 5 8 4 2 6 D
9 3 2 . 1 6 7 0 9 5 4 D 0 0 4 . 0 1 9 6 3 9 3 0
9 3 2 . 1 6 1 3 7 9 3 0 0 0 4 . 7 7 9 9 6 7 9 D
9 3 2 . 1 8 4 0 3 9 2 0 0 0 6 . 2 5 9 6 8 3 7 0
9 3 2 . 1 6 1 0 7 3 4 D 0 0 1 . 4 8 2 4 3 3 5 0
9 3 2 . 1 7 4 9 7 5 5 0 0 0 • 1 . 7 1 9 3 3 6 6 0
9 3 2 . 1 9 7 0 2 4 6 0 0 0 3 . 9 4 8 9 5 1 3 0
9 4 2 . 1 7 6 6 2 1 0 0 0 0 1 . 6 3 9 8 9 5 5 0
9 4 2 . 1 6 7 6 0 8 5 0 0 0 5 . 1 0 9 5 6 2  8 0
9 4 2 . 1 2 2 6 6 2 7 0 0 0 2 . 7 7 1 0 9 8 6 D
9 4 2 . 1 4 8 2 8 4 8 D 0 0 7 . 0 4 8 8 5 9 5 0
9 4 2 . 1 2 4 9 6 5 0 0 0 0 1 . 8 1 9 3 9 7 5 0
9 4 2 . 1 1 9 6 0 6 2 0 0 0 1 . 0 1 2 1 9 2 8 0
9 4 2 . 1 4 2 9 2 8 6 D 0 0 2 . 6 0 5 5 6 0 9 0
9 4 2 . 1 3 7 0 3 4 5 0 0 0 4 . 3 7 3 5 1 2 1 0
9 5 2 .  1 3 4 0 1 2 7 D 0 0 9 . 3 2 9 4 9 8 8 D
9 5 2 . 0 7 9 0 0 3 9 0 0 0 4 . 6 7 2 0 7 0 0 0
9 5 2 . 0 6 4 3 3 0 5 0 0 0 4 . 4 1 1 0 7 5 9 0
9 5 2 . 0 9 6 8 5 3 3 D 0 0 5 . 8 0 0 4 7 0 9 0
9 5 2 . 0 7 2 6 0 4 2 D 0 0 1 . 9 1 5 6 4 1 1 0
9 5 2 . 0 7 2 5 9 9 7 0 0 0 8 . 8 8 9 2 6 6 2 0
9 5 2 . 0 9 4 7 7 4 7 D 0 0 3 . 6 4 2 5 6 4 9 D
9 5 2 . 0 7 0 1 9 6 2 D 0 0 2 . 2 8 8 7 4 3 3 D
9 6 2 . 0 5 2 4 4 3 7 0 0 0 7 . 0 8 6 1 9 0 9 0
9 6 2 . 0 1 7 6 3 6 1 0 0 0 3 . 1 6 2 8 0 5 7 D
9 6 2 . 0 3 6 4 4 4 5 D 0 0 8 . 4 3 0 6 3 2 3 0
9 6 2 . 0 3 1 6 9 4 8 D 0 0 2 . 4 0 5 8 4 3 1 D
9 6 2 . 0 3 0 6 5 5 6 0 0 0 1 . 3 5 1 0 2 1 2 0
9 6 2 . 0 5 6 2 1 5 1 0 0 0 3 . 5  7 0 8 8 19D
9 6 2 . 0 5 5 9 2 4 0 0 0 0 4 . 1 8  3 8 6 2 5 0
9 6 2 . 0 6 1 6 5 0 6 0 0 0 7 . 4 6 1 5 3 8 9 0
•97
BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  O f  TERMS QS 1 ( 1 8 0 )
7 7 . 0 0 9 7 2 . 0 1 0 2 8 8 7 D  0 0 2 . 3 4 9 9 7 4 2 0
7 7 . 1 0 97 2 . 0 0 1 4 4 0 2 D  0 0 2 . 1 1 7 8 1 2 4 D
7 7 . 2 0 97 2 . 0 5 3 4 9 3 6 0  0 0 8 . 4 1 9 5 5 0 6 0
7 7 . 3 0 • 9 7 2 . 0 2 9 3 3 5 4 0  0 0 1 . 8 7 4 3 9 5 3 D
7 7 . 4 0 9 7 2 . 0 4 2 8 0 2 2 0  0 0 1 . 9 7 6 2 9 8 0 D
7 7 . 5 0 9 7 2 . 0  7 6 3 7 4  I D  0 0 7 . 2 4 1 9 5 6 0 0
7 7 . 6 0 9 7 2 . 0 5 9 2 1 8 0 0  0 0 3 . 6 2 4 6 3 1 I D
7 7 . 7 0 9 7 2 . 0 4 7 1 6 1 5 D  0 0 5 . 1 5 4 4 5 9 4 0
7 7 . 8 0 9 8 2 . 0 2 7 3 5 1 7 0  0 0 1 . 5 6 3 5 0 5 4 0
7 7 . 9 0 98 2 . 0 4 4 9 9 3 2 D  0 0 4 . 4 8 8 3 1 6 8 0
7 8 . 0 0 9 8 2 . 0 6 2 0 5 5 4 0  0 0 1 . 1 5 0 1 5 2 3 0
7 8 . 1 0 98 2 . 0 7 2 5 3 1 1 0  0 0 8 . 3 5 2 1 8 6 8 0
7 8 . 2 0 9 8 2 . 1 0 2 4 8 1 7 D  0 0 2 . 9 8 7 0 5 6 2 0
7 8 . 3 0 9 8 2 . 1 1 0 7 7 2 1 0  0 0 6 . 8 8 9 8 2 5 3 0
7 8 . 4 0 9 8 2 . 1 4 1 2 3 8 8 D  0 0 3 . 1 3 7 6 4 1 3 0
7 8 . 5 0 9 8 2 . 0 8 5 2 7 4 5 0  0 0 2 . 9 9 9 0 0 9 2 0
7 8 . 6 0 9 9 2 . 0 8 0 3 6 5 6 D  0 0 2 . 4 8 3 2 3 4 8 0
7 8 .  70 9 9 2 . 1 4 2 1 6 0 7 0  0 0 8 . 0 4 2 7 7 4 7 D
7 8 . 8 0 9 9 2 • 1 2 1 3 9 7 3 D  0 0 1 . 0 7 1 1 3 3 8 0
7 8 . 9 0 9 9 2 . 1 3 4 6 1 1 4 0  0 0 1 . 1 9 1 0 4 2 3 0
7 9 . 0 0 9 9 2 . 1 7 1 3 2 2 2 0  0 0 5 . 9 4 8 4 3 0 9 0
7 9 . 1 0 9 9 2 . 1 5 3 1 5 0 7 0  0 0 3 . 4 1 7 8 4 3 9 D
7 9 . 2 0 9 9 2 . 1 4 6 8 0 4 5 0  0 0 4 . 3 2 2 3 6 1 8 D
7 9 . 3 0 9 9 2 . 1 3 0 6 0 4 0 0  0 0 1 . 4 9 6 9 6 6 9 0
7 9 . 4 0 IC O 2 . 1 4 0 3 8 0 1 0  0 0 4 . 2 6 6 1 2 5 6 0
7 9 . 5 0 1 0 0 2 . 1 6 0 8 6 5 0 0  0 0 1 . 9 0 5 1 4 8 9 0
7 9 . 6 0 1 0 0 2 . 1 6 9 4 1 1 4 0  0 0 1 . 8 9 0 4 6 7 0 0
7 9 . 7 0 1 0 0 2 . 1 8 7 3 0 7 3 D  0 0 4 . 2 6 5 2 8 6 9 0
7 9 . 8 0 1 0 0 2 . 1 8 8 7 3 1 0 0  0 0 6 . 6 8 8 5 3 1 4 D
7 9 . 9 0 1 0 0 2 . 2 1 8 5 3 4 8 D  0 0 1 . 0 6 1 1 5 3 4 0
8 0 . 0 0 1 0 0 2 . 1 6 1 7 1 1 1 0  0 0 1 . 0 8 0 8 7 6 8 0
8 0 . 1 0 1 0 0 2 . 1 4 9 6 4 5 8 D  0 0 6 . 5 0 5 8 0 6 9 D
8 0 . 2 0 1 0 1 2 . 2 0 3 4 9 1 2 0  0 0 7 . 7 2 1 9 7 6 5 0
8 0 . 3 0 1 0 1 2 . 1 7 7 9 9 3 6 D  0 0 1 . 5 4 4 4 5 7 0 0
8 0 . 4 0 1 0 1 2 . 1 7 7 0 1 5 3 0  0 0 1 . 7 1 4 3 7 2 6 0
8 0 . 5 0 1 0 1 2 . 2 0 1 9 4 5 4 0  0 0 9 . 5 7 5 2 4 3 4 D
8 0 . 6 0 1 0 1 2 . 1 6 6 7 9 4 6 0  0 0 5 . 3 6 1 7 0 0 6 0
8 0 . 7 0 1 0 1 2 . 1 6 0 0 2 3 1 0  0 0 3 . 4 4 1 1 0 3 6 D
8 0 . 8 0 •101 2 . 1 3 5 9 5 7 5 0  0 0 5 . 0 3 2 6 7 3 2 D
8 0 . 9 0 1 0 2 2 . 1 3 3 7 1 8 7 0  0 0 2 . 4 0 4 2 7 2 8 0
8 1 . 0 0 1 0 2 2 . 1 4 8 2 5 1 3 0  0 0 5 . 4 8 1 6 3 2 9 D
8 1 . 1 0 1 0 2 2 . 1 5 0 2 4 2 9 D  0 0 8 . 3 0 0 6 8 1 1 0
8 1 . 2 0 1 0 2 2 . 1 4 9 5 6 6 9 0  0 0 2 . 1 5 6 1 4 1 5 D
8 1 . 3 0 1 0 2 2 . 1 3 8 0 4 0 8 0  0 0 7 . 6 1 5 9 3 1 2 0
8 1 . 4 0 1 0 2 2 . 1 2 4 5 4 7 1 0  0 0 1 . 0 5 6 2 5 0 7 0
8 1 . 5 0 1 0 2 2 . 1 0 3 9 5 7 2 D  0 0 1 . 7 3 9 1 9 1 0 0
8 1 . 6 0 1 0 2 2 . 0 8 2 9 8 3 4 0  0 0 9 . 8 2 8 0 0 5 9 0
8 1 . 7 0 1 0 3 2 . 1 1 8 9 6 4 8 0  0 0 3 . 8 4 8 3 6 2 9 0
8 1 . 8 0 1 0 3 2 . 1 0 4 1 6 4 9 0  0 0 1 . 5 6 2 8 3 1 7 0





































































































BACK SCATTER INTENSITY FUNCTIONS
N O . OF TERMS OS u i a o )
1 0 3 2 . 1 1 3 9 4 8 1 0 0 0 7 . 4 5 8 2 4 9 0 0
1 0 3 2 . 0 6 6 2 4 0 1 0 0 0 3 . 0 3 9 3 0 0 6 0
1 0 3 2 . 0 6 7 3 4 0 8 D 0 0 4 . 0 7 2 3 2 2 2 0
1 0 3 2 . 0 4 2 0 5 0 1 0 0 0 4 . 6 2 7 0 0 3 7 0
1 0 4 2 . 0 3 6 3 9 3 4 0 0 0 1 . 6 7 7 3 5 6  I D
1 0 4 2 . 0 5 2 9 8 6 3 0 0 0 1 . 3 4 1 4 4 5 5 0
1 0 4 2 . 0 5 9 9 6 4 2 D 0 0 1 . 8 3 3 9 3 6 9 0
1 0 1 2 . 0 5 4 4 3 2 1 0 0 0 2 . 9 5 3 0 0 8 2 0
1 0 1 2 . 0 4 3 3 0 9 4 D 0 0 6 . 6 0 3 3 0 0 8 0
1 0 1 2 . 0 2 8 0 0 2 5 0 0 0 5 . 4 5 8 6 9 2 2 0
1 0 2 2 . 0 3 0 1 1 3 9 D 0 0 1 . 0 0 1 0 8 9 0 0
1 0 2 2 . 0 1 1 8 1 0 3 0 0 0 3 . 0 0 4 5 4 8 4 0
1 0 2 2 . 0 3 2 0 4 3 5 D 0 0 7 . 1 9 2 4 4 8 8 D
1 0 2 2 . 0 4 6 9 1 7 0 0 0 0 1 . 1 5 8 3 1 7 1 0
1 0 2 2 . 0 4 3 4 6 8 5 0 0 0 8 . 3 3 1 6 4 1 9 0
1 0 2 2 . 0 6 9 1 7 6 3 0 0 0 9 . 0 8 8 5 6 6 6 0
1 0 2 2 . 0 2 7 3 8 5 7 0 0 0 2 . 5 5 2 7 7 7 3 0
1 0 2 2 . 0 4 1 1 1 6 6 0 0 0 4 . 3 0 8 9 1 7 4 D
1 0 3 2 . 0 2 9 4 4 3 5 0 0 0 3 . 4 4 8 6 4 1 1 0
1 0 3 2 . 0 3 1 5 1 1 6 0 0 0 1 . 0 9 2 8 3 9 8 0
1 0 3 2 . 0 5 6 1 9 1 8 0 0 0 6 . 3 0 0 2 4 3 9 0
1 0 3 2 . 0 7 3 8 2 2 3 0 0 0 4 . 6 9 9 9 4 7 5 D
1 0 3 2 . 0 7 0 3 2 6 1 0 0 0 6 . 8 4 7 5 1 5 4 0
1 0 3 2 . 0 6 4 7 5 4 9 0 0 0 4 . 6 1 8 9 0 5 4 D
1 0 3 2 . 0 5 4 5 7 9 4 0 0 0 5 . 2 2 7 7 0 3 9 0
1 0 3 2 . 0 8 2 1 9 8 5 0 0 0 2 . 5 4 8 8 6 1 4 0
1 0 4 2 . 0 6 9 9 2 6 0 0 0 0 1 . 2 9 9 8 9 0 1 0
1 0 4 2 . 0 8 7 8 9 0 5 0 0 0 1 . 4 0 6 8 2 2 5 0
1 0 4 2 . 1 1 9 5 2 8 3 0 0 0 1 . 4 3 8 0 7 3 3 D
1 0 4 2 . 1 1 9 0 2 0 6 0 0 0 3 . 1 3 4 0 8 6 5 0
1 0 4 2 . 1 4 7 6 2 7 1 0 0 0 6 . 8 1 1 7 2 1 8 0
1 0 4 2 . 0 9 8 8 4 8 1 0 0 0 3 . 8 1 2 2 9 2 4 0
1 0 4 2 . 1 2 0 6 8 5 1 0 0 0 4 . 0 4 8 2 5 5 2 D
1 0 4 2 . 1 2 1 6 4 3 2 0 0 0 7 . 7 1 8 8 8 7 6 0
1 0 5 2 . 1 2 6 4 6 9 2 D 0 0 4 . 9 7 4 2 6 0 4 D
1 0 5 2 . 1 5 0 8 7 4 0 0 0 0 8 . 0 0 0 7 1 3  I D
1 0 5 2 . 1 7 0 8 0 9 7 D 0 0 1 . 1 1 2 4 3 6 8 0
1 0 5 2 . 1 6 0 6 9 3 2 0 0 0 6 . 8 7 9 4 1 2 7 0
1 0 5 2 . 1 4 8 4 3 8 1 0 0 0 2 . 4 2 7 9 1 5 7 D
1 0 5 2 . 1 3 2 3 3 1 4 0 0 0 1 . 8 7 8 1 6 9 7 0
1 0 5 2 . 1 6 9 6 9 2 2 0 0 0 2 . 3 2 3 8 6 9 5 D
1 0 5 2 . 1 4 9 8 3 1 7 0 0 0 1 . 9 7 2 3 1 6 2 0
1 0 6 2 . 1 5 9 9 7 7 7 0 0 0 7 . 4 5 0 4 2 7 8 D
1 0 6 2 . 1 8 9 5 9 1 6 0 0 0 7 . 1 8 0 5 9 7 9 0
1 0 6 2 . 1 8 2 0 5 0 1 0 0 0 3 . 4 4 9 7 3 4 8 0
1 0 6 2 . 2 0 3 6 7 1 9 0 0 0 5 . 9 1 9 2 5 4 7 0
1 0 6 2 . 1 3 9 7 0 2 4 0 0 0 1 . 7 1 3 1 1 2 9 0
1 0 6 2 . 1 4 7 8 7 6 8 D 0 0 3 . 5 2 6 4 4 6 0 D
1 0 6 2 . 1 5 2 5 5 2 0 D 0 0 3 . 3 5 7 4 2 6 1 D
1 0 6 2 . 1 5 6 0 2 4 2 0 0 0 1 . 8 2 1 1 3 9 6 0
99
BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS 1 1 1 8 0 )
8 7 . 0 0 1 0 7 2 . 1 6 0 3 3 3 1 0  0 0 5 . 0 6 6 3 7 0 3 0
8 7 . 1 0 1 0 7 2 . 1 7 4 0 0 6 0 0  0 0 3 . 8 5 1 6 8 7 0 0
8 7 . 2 0 1 0 7 2 . 1 5 3 0 9 4 0 0  0 0 3 . 9 7 3 6 3 9 0 0
8 7 . 3 0 1 0 7 2 . 1 3 1 3 3 IO D  0 0 2 . 3 3 8 6 6 6 5 0
8 7 . 4 0 1 0 7 2 . 1 0 4 8 5 4 9 D  0 0 1 . 9 6 4 1 9 1 1 0
8 7 . 5 0 1 0 7 2 . 1 4 1 8 9 4 6 0  0 0 5 . 1 3 4 4 4 5 7 D
8 7 . 6 0 1 0 7 2 . 1 1 1 3 0 3 4 D  0 0 1 . 8 1 4 3 6 4 6 0
8 7 . 7 0 1 0 7 2 . 1 1 0 8 4 6 2 0  0 0 1 . 3 8 0 0 8 8 6 0
8 7 . 8 0 1 0 7 2 . 1 3 1 9 6 0 1 0  0 0 1 . 2 0 1 6 4 9 6 0
8 7 . 9 0 1 0 8 2 . 1 1 6 8 4 2 4 D  0 0 2 . 4 8 1 9 8 9 7 0
8 8 . 0 0 1 0 8 2 . 1 3 6 0 9 6 6 0  0 0 3 . 9 2 4 4 9 9 7 0
8 8 .  10 1 0 8 2 . 0 6 4 8 1 1 8 0  0 0 5 . 4 8 2 4 1 3 0 0
8 8 . 2 0 1 0 8 2 . 0 6 1 3 3 5 8 0  0 0 8 . 1 2 6 3 4 8 2 0
8 8 . 3 0 1 0 8 2 . 0 7 3 2 7 2 2 0  0 0 1 . 9 1 8 9 6 6 0 0
8 8 . 4 0 1 0 8 2 . 0 6 6 1 3 7 4 0  0 0 8 . 6 0 4 2 0 9 2 0
8 8 . 5 0 1 0 8 2 . 0 7 1 2 0 3 5 0  0 0 2 . 6 9 8 5 2 8 3 0
8 8 . 6 0 1 0 8 2 . 0 8 3 5 0 9 8 0  0 0 2 . 0 0 8 9 9 9 5 D
8 8 . 7 0 1 0 9 2 . 0 6 0 4 2 6 6 0  0 0 3 . 4 7 8 1 3 9 7 0
8 8 . 8 0 1 0 9 2 . 0 3 7 0 1 7 8 D  0 0 5 . 5 0 1 8 8 2 9 D
8 8 . 9 0 1 0 9 2 . 0 1 6 3 2 2 3 0  0 0 8 . 3 7 8 7 8 5 3 0
8 9 . 0 0 1 0 9 2 . 0 5 6 6 8 8 0 0  0 0 3 . 3 0 5 7 5 8 0 0
8 9 .  10 1 0 9 2 . 0 3 3 7 0 1 0 0  0 0 5 . 0 7 8 5 9 9 6 0
8 9 . 2 0 1 0 9 2 . 0 3 6 3 2 4 2 0  0 0 2 . 5 0 7 9 4 1 6 0
8 9 . 3 0 1 0 9 2 . 0 5 8 7 8 2 9 0  0 0 7 . 7 9 0 4 1 9 9 0
8 9 . 4 0 1 0 9 2 . 0 4 6 0 2 9 3 0  0 0 2 . 7 3 2 8 9 8 5 D
8 9 . 5 0 1 1 0 2 . 0 6 9 2 4 8 0 0  0 0 2 . 9 7 9 3 9 6 7 0
8 9 . 6 0 1 1 0 2 . 0 0 9 3 1 1 3 0  0 0 3 . 3 2 8 5 3 5 7 0
8 9 . 7 0 1 1 0 2 . 0 0 8 6 0 9 1 0  0 0 5 . 4 0 2 7 2 5 6 0
8 9 . 8 0 1 1 0 2 . 0 3 4 1 4 3 8 D  0 0 1 . 2 2 0 5 5 8 4 D
8 9 . 9 0 1 1 0 2 . 0 3 7 3 1 0 6 0  0 0 2 . 6 6 6 9 2 3 9 0
9 0 . - 0 0 1 1 0 2 . 0 4 7 6 9 1 4 0  0 0 2 . 4 2 3 6 3 7 0 0
9 0 . 1 0 1 1 0 2 . 0 6 8 6 7 1 7 0  0 0 1 . 8 5 7 6 0 5 5 D
9 0 . 2 0 1 1 0 2 . 0 5 2 4 9 1 9 D  0 0 2 . 7 6 1 6 9 9 5 0
9 0 . 3 0 1 1 0 2 . 0 3 9 0 3 4 1 D  0 0 2 . 7 0 7 8 0 3 5 0
9 0 . 4 0 1 1 1 2 . 0 2 7 7 4 5 3 0  0 0 4 . 5 7 4 3 5 7 7 0
9 0 . 5 0 1 1 1 2 . 0 6 8 1 2 6 3 0  0 0 4 . 6 0 7 5 0 8 6 0
9 0 . 6 0 1 1 1 2 . 0 6 4 6 1 4 4 0  0 0 9 . 3 5 0 5 8 4 2 0
9 0 . 7 0 1 1 1 2 . 0 7 4 7 3 9 9 0  0 0 1 . 4 2 3 8 9 4 6 D
9 0 . 8 0 1 1 1 2 .  1 0 1 2 0 9 5 D  0 0 1 . 4 1 0 1 5 6 2 0
9 0 . 9 0 1 1 1 2 . 0 9 3 4 7 3 4 0  0 0 2 . 6 3 2 6 9 6 1 0
9 1 . 0 0 1 1 1 2 . 1 0 7 6 0 2 9 D  0 0 3 . 8 0 9 5 7 1 3 0
9 1 . 1 0 1 1 1 2 . 0 7 5 9 2 3 1 0  0 0 1 . 9 7 7 8 6 5 8 D
9 1 . 2 0 1 1 2 2 . 0 7 7 3 8 6 9 D  0 0 1 . 9 8 7 4 4 5 3 0
9 1 . 3 0 1 1 2 2 . 1 0 7 1 7 1 2 0  0 0 3 . 5 4 7 9 5 6 7 D
9 1 . 4 0 1 1 2 2 . 1 1 8 4 2 2 6 0  0 0 8 . 9 8 6 1 5 2 9 D
9 1 . 5 0 1 1 2 2 . 1 2 6 6 0 9 2 D  0 0 3 . 6 1 5 5 6 4 6 D
9 1 . 6 0 1 1 2 ' 2 • 1 4 9 8 3 1 8D 0 0 4 . 9 5 4 4 6 9 6 0
9 1 . 7 0 1 1 2 2 . 1 3 4 0 3 3 0 0  0 0 2 . 9 1 0 0 0 3 8 0
9 1 . 8 0 1 1 2 2 . 1 2 7 9 0 6 9 0  0 0 2 . 9 1 2 0 9 1 5 0





































































































BACK SCATTER INTENSITY FUNCTIONS









1 1 4  
1 1 4  
1 1 4  
1 1 4  
1 1 4  
1 1 4  
1 1 4
1 1 4
1 1 5  
1 1 5  
1 1 5  
1 1 5  
1 1 5  
1 1 5
1 1 5
1 1 6  
1 1 6  
1 1 6  
1 1 6  
1 1 6  
1 1 6  
1 1 6  
1 1 6  
1 1 7  
1 1 7  
1 1 7  
1 1 7  
1 1 7  
1 1 7  
1 1 7
1 1 7
1 1 8  
1 1 8  
1 1 8  
1 1 8  
1 1 8  
1 1 8  
1 1 8  
1 1 9  
1 1 9  
1 1 9  
1 1 9
OS
2 . 1 4 5 3 5 0 5 0 0 0
2 . 1 4 9 8 9 3 4 0 0 0
2 . 1 5 6 8 1 8 4 0 0 0
2 . 1 7 2 9 0 2 2 0 0 0
2 . 1 5 7 3 4 1 9 0 0 0
2 .  1 5 9 7 5 8 7 D 0 0
2 . 1 4 0 9 0 4 1 0 0 0
2 . 1 3 5 5 3 1 8 0 0 0
2 .  1 5 5 4 5 2 7 D 0 0
2 . 1 6 4 8 7 9 0 0 0 0
2 . 1 5 9 5 5 2 9 0 0 0
2 . 1 7 2 3 9 7  7D 0 0
2 . 1 4 3 4 9 3 9 D 0 0
2 . 1 3 8 5 4 2 4 0 0 0
2 .  H 9 9 5 2 3 D 0 0
2 . 1 3 3 9 1 7 4 D 0 0
2 . 1 3 7 7 1 5 7 0 0 0
2 . 1 3 6 7 5 3 9 0 0 0
2 . 1 3 7 2 9 1 6 0 0 0
2 . 1 0 9 6 7 8 7 0 0 0
2 . 1 0 5 2 4 7 3 0 0 0
2 . 0 8 8 5 7 0 7 0 0 0
2 . 0 7 7 0 4 4 0 D 0 0
2 . 0 8 8 5 6 6 4 D 0 0
2 . 0 9 9 1 4 6 1 0 0 0
2 . 0 8 6 2 2 0 5 0 0 0
2 . 0 9 4 5 4 3 0 0 0 0
2 . 0 5 9 8 8 7 2 0 0 0
2 . 0 5 9 2 5 1 7 0 0 0
2 . 0 3 8 0 8 9 0 D 0 0
2 . 0 4 9 3 8 2 5 D 0 0
2 . 0 5 6 4 2 9 5 0 0 0
2 . 0 5 7 8 4 0 5 D 0 0
2 . 0 5 4 5 0 1 8 D 0 0
2 . 0 2 8 7 1 7 8 D 0 0
2 . 0 2 7 8 1 2 0 0 0 0
2 . 0 2 4 9 0 2 1 0 0 0
2 . 0 1 7 0 3 5 6 0 0 0
2 . 0 3 0 0 9 4 7 0 0 0
2 . 0 5 1 0 4 9 6 0 0 0
2 . 0 4 1 9 2 6 0 D 0 0
2 . 0 5 6 9 2 7 7 0 0 0
2 . 0 2 9 9 3 7 2 0 0 0
2 . 0 4 3 1 1 0 7 0 0 0
2 . 0 2 9 3 8 2 2 0 0 0
2 . 0 5 4 3 1 1 7D 0 0
2 . 0 6 1 5 2 9 8 D 0 0
2 . 0 7 0 8 4 5 5 D 0 0
2 . 0 6 9 1 3 0 7 0 0 0
2 . 0 5 0 5 9 9 7 0 0 0
1 ( 1 8 0 )
1 . 4 5 0 4 6 5 4 D  
1 . 5 1 6 1 7 1 3 D  
9 . 2 4 4 7 3 6 4 D  
4 . 1 4 4 3 6 4 2 0  
6 . 4 8 3 0 9 3 8 D  
9 . 5 5 3 9 1 6 2 D  
2 . 7 9 6 0 9 6 7 0  
1 . 7 4 3 4 5 1 9 D  
1 . 9 2 3 7 8 8 1 D  
5 . 5 6 8 3 4 0 5 D  
2 . 6 1 6 9 2 3 2 0  
3 . 7 3 6 6 6 5 6 0  
5 . 1 4 1 0 6 5 0 D  
8 . 0 0 9 7 6 5 9 0  
2 . 7 8 1 7 3 4 8 0  
2 . 3 2 8 0 5 1 5 D  
1 . 3 8 9 2 6 8 8 0  
9 . 1 8 1 5 4 0 6 D  
6 . 3 7 4 9 1 3 4 0  
4 . 7 7 2 7 5 1 9 D  
8 . 8 8 0 6 1 5 3 0  
4 . 9 6 0 7 0 5 6 0  
1 . 5 4 0 7 4 0 9 0  
5 . 0 7 0 9 9 2 9 0  
2 . 8 3 0 0 7 3 9 0  
1 . 2 4 9 1 9 2 7 D  
7 . 2 2 9 1 2 0 1 0  
2 . 3 5 1 9 9 0 9 D  
7 . 7 7 3 8 2 3 1 D  
2 . 0 2 4 8 5 0 2 0  
1 . 2 9 2 7 4 8 4 D  
1 . 5 9 8 8 2 8 3 0  
3 . 0 4 5 1 9 3 6 D  
9 . 7 2 2 3 9 4 3 0  
8 . 1 2 2 7 6 5 7 D  
1 . 3 1 1 3 2 1 5 0  
6 . 3 5 0 9 6 7 0 0  
1 . 2 8 8 1 9 1 8 0  
1 . 6 7 8 9 7 9 8 0  
2 . 3 1 3 5 7 2 1 0  
1 . 6 0 1 3 8 7 3 0  
5 . 3 1 0 9 7 0 6 D  
1 . 2 5 6 0 0 6 0 D  
1 . 3 9 5 9 1 6 7 D  
4 . 7 1 1 1 0 2 8 D  
6 . 8 6 5 0 3 4 0 0  
3 . 1 2 1 7 8 5 9 0  
4 . 4 3 8 5 7 0 0 0  
9 . 0 5 9 8 8 5 0 0  
5 . 0 6 9 7 2 2 0 0
101
BACK SCATTER INTENSITY FUNCTIONS
A LP H A N O .  OF TERMS QS I ( 1 8 0 )
9 7 . 0 0 1 1 9 2 . 0 5 4 2 7 0 0 0  0 0 7 . 9 7 6 4 7 6 0 D
9 7 . 1 0 1 1 9 2 . 0 7 1 8 9 9 0 0  0 0 7 . 6 7 5 8 3 4 8 0
9 7 . 2 0 1 1 9 2 . 0 7 0 4 0 2 9 0  0 0 2 . 2 7 8 9 7 2 2 D
9 7 . 3 0 1 1 9 2 . 0 8 6 6 8 1 I D  0 0 2 . 8 2 2 4 5 0 6 0
9 7 . 4 0 1 2 0 2 . 1 1 4 8 2 5 5 D  0 0 6 . 2 6 8 0 1 3 6 0
9 7 . 5 0 1 2 0 2 . 1 0 7 4 2 9 8 0  0 0 5 . 0 7 6 6 1 2 5 0
9 7 . 6 0 1 2 0 2 . 1 2 3 9 4 7 5 0  0 0 1 . 0 3 3 7 5 0 1 D
9 7 . 7 0 1 2 0 2 . 0 8 5 6 5 1 7 0  0 0 8 . 2 1 8 7 6 2 6 0
9 7 . 8 0 1 1 7 2 . 1 1 8 6 0 5 7 0  0 0 1 . 3 2 5 2 5 6 3 0
9 7 . 9 0 1 1 7 2 . 1 1 0 4 1 9 7 D  0 0 2 . 7 2 9 6 6 3 6 D
9 8 . 0 0 1 1 8 2 . 1 5 7 3 8 9 3 0  0 0 1 . 6 9 1 6 7 5 5 0
9 8 . 1 0 1 1 8 2 . 1 4 3 6 7 7 6 D  0 0 2 . 1 1 3 7 8 7 9 0
9 8 . 2 0 1 1 8 2 . 1 5 3 0 9 4 4 0  0 0 6 . 6 5 3 5 9 4 1 0
9 8 . 3 0 1 1 8 2 . 1 4 5 6 6 1 8 0  0 0 1 . 5 2 4 7 8 6 0 D
9 8 . 4 0 1 1 8 2 . 1 2 4 8 1 9 3 0  0 0 7 . 1 8 6 5 0 6 8 0
9 8 . 5 0 1 1 8 2 . 1 2 0 5 5 0 0 0  0 0 9 . 4 2 0 6 2 9 6 D
9 8 . 6 0 1 1 8 2 . 1 4 5 9 0 3 8 D  0 0 1 . 0 7 9 7 3 3 5 0
9 8 . 7 0 1 1 8 2 . 1 3 9 7 2 0 6 0  0 0 2 . 3 5 4 8 5 4 6 D
9 8 . 8 0 1 1 9 2 . 1 4 9 5 1 4 5 0  0 0 1 . 8 1 0 2 0 0 6 0
9 8 . 9 0 1 1 9 2 . 1 7 3 7 8 7 I D  0 0 5 . 8 5 6 6 8 7 7 0
9 9 . 0 0 1 1 9 2 . 1 5 8 8 0 0 2 D  0 0 4 . 4 7 0 5 4 2 0 0
9 9 . 1 0 1 1 9 2 . 1 6 4 9 8 3 6 D  0 0 8 . 3 6 9 2 3 6 1 D
9 9 . 2 0 1 1 9 2 . 1 2 1 9 1 8 I D  0 0 5 . 3 5 0 0 0 1 8 0
9 9 . 3 0 1 1 9 2 . 1 4 2 8 9 4 5 D  0 0 1 . 4 5 0 8 3 7 0 0
9 9 . 4 0 1 1 9 2 . 1 3 4 1 7 7 5 0  0 0 5 . 4 0 6 7 7 2 2 0
9 9 . 5 0 1 1 9 2 . 1 3 8 0 2 1 9 0  0 0 5 . 5 9 6 9 0 5 2 D
9 9 . 6 0 1 2 0 2 . 1 4 9 2 9 2 6 0  0 0 4 . 6 2 9 9 9 0 9 0
9 9 . 7 0 1 2 0 2  •  1 5 1 9 0 4 3 D  0 0 1 . 0 1 4 2  73  8D
9 9 . 8 0 1 2 0 2 . 1 3 5 3 4 2 8 D  0 0 1 . 3 9 9 3 3 7 9 0
9 9 . 9 0 1 2 0 2 . 1 1 7 8 4 7 7 0  0 0 1 . 2 7 0 6 8 2 9 D
1 0 0 . 0 0 1 2 0 2 . 0 9 4 3 8 7 8 0  0 0 4 . 3 4 0 4 8 3 0 0
1 0 0 . 1 0 1 2 0 2 . 1 2 0 0 4 2 4 0  0 0 1 . 0 8 9 3 7 6 5 0
1 0 0 . 2 0 1 2 0 2 . 1 0 3 9 8 7 8 0  0 0 2 . 3 9 1 6 5 8 0 0
1 0 0 . 3 0 1 2 0 2 . 1 0 3 9 4 7 9 0  0 0 2 . 3 6 5 7 8 6 8 0
1 0 0 . 4 0 1 2 1 2 . 1 2 1 4 8 0 6 0  0 0 9 . 4 5 0 1 8 5 2 0
1 0 0 . 5 0 1 2 1 2 . 0 9 9 1 0 3 7 0  0 0 9 . 7 2 9 0 7 0 9 0
1 0 0 . 6 0 1 2 1 2 . 0 9 4 6 1 0 4 0  0 0 1 . 3 4 9 9 9 9 7 0
1 0 0 . 7 0 1 2 1 2 . 0 5 6 2 1 2 7 0  0 0 5 . 5 2 5 4 6 9 1 0
1 0 0 . 8 0 1 2 1 2 . 0 6 5 3 0 1 4 0  0 0 1 . 1 5 9 8 6 6 5 0
1 0 0 . 9 0 1 2 1 2 . 0 6 4 0 7 5 7 0  0 0 3 . 3 0 0 2 2 1 7 D
1 0 1 . 0 0 1 2 1 2 . 0 6 4 1 5 4 3 0  0 0 2 . 0 2 1 7 6 2 1 0
1 0 1 . 1 0 1 2 1 2 . 0 6 9 4 9 1 7 D  0 0 2 . 3 5 1 1 5 0 5 D
1 0 1 . 2 0 1 2 2 2 . 0 7 0 6 4 9 9 D  0 0 1 . 0 5 5 1 5 6 0 0
1 0 1 . 3 0 1 2 2 2 . 0 5 4 1 1 9 1 0  0 0 3 . 3 4 9 8 8 4 2 0
1 0 1 . 4 0 1 2 2 2 . 0 2 9 2 8 5 7 0  0 0 7 . 6 4 1 7 6 6 5 0
1 0 1 . 5 0 1 2 2 2 . 0 1 7 8 1 6 1 D  0 0 5 . 4 8 9 2 0 3 4 0
1 0 1 . 6 0 1 2 2 2 . 0 5 2 5 7 3 8 D  0 0 1 . 6 1 3 1 6 9 6 0
1 0 1 . 7 0 1 2 2 2 . 0 3 8 3 9 0 5 0  0 0 3 . 8 1 7 6 9 4 1 0
1 0 1 . 8 0 1 2 2 2 . 0 3 8 9 8 9 3 D  0 0 2 . 5 3 0 4 5 6 6 0



















































BACK SCATTER INTENSITY FUNCTIONS
A LP H A  N O ,  OF TERMS QS H 1 8 0 )
1 0 2 . 0 0 1 2 3 2 . 0 3 7 4 0 5 4 D 0 0 7 . 7 5 5 9 7 4 3 D
1 0 2 , 1 0 1 2 3 2 . 0 3 3 2 3 5 7 D 0 0 8 . 1 4 5 5 3 6  7D
1 0 2 , 2 0 1 2 3 2 . 0 1 0 0 2 9 3 0 0 0 2 . 9 3 8 5 8 4  70
1 0 2 . 3 0 1 2 3 2 . 0 1 8 8 2 8 2 D 0 0 7 . 0 0 6 2 4 6 6 D
1 0 2 . 4 0 1 2 3 2 . 0 3 2 5 6 8 0 0 0 0 4 . 4 6 9 8 0 8 9 0
1 0 2 . 5 0 1 2 3 2 . 0 4 2 6 7 2 7 0 0 0 4 . 3 4 2 3 0 1 1 D
1 0 2 . 6 0 1 2 3 2 . 0 5 0 0 8 6 1 0 0 0 4 . 3 9 9 3 7 2 8 0
1 0 2 . 7 0 1 2 3 2 . 0 5 7 7 0 0 4 0 0 0 1 . 5 6 1 6 1 4 2 0
1 0 2 . 8 0 1 2 4 2 . 0 4 9 9 2 4 0 D 0 0 3 . 0 0 4 8 5 3 9 D
1 0 2 . 9 0 1 2 4 2 . 0 3 4 6 6 4 5 0 0 0 3 . 9 1 1 0 1 2 9 0
1 0 3 . 0 0 1 2 4 2 . 0 3 0 4 5 0 5 0 0 0 2 . 1 3 1 1 1 9 0 D
1 0 3 . 1 0 1 2 4 2 . 0 7 6 0 7 1 6 0 0 0 1 • 3 2 7 7 9 0 0 D
1 0 3 . 2 0 1 2 4 2 . 0 6 9 2 4 4 7 0 0 0 4 . 3 3 7 7 1 9 1 0
1 0 3 . 3 0 1 2 4 2 . 0 7 4 4 4 6 7 0 0 0 2 . 2 2 9 2 2 3 7 0
1 0 3 . 4 0 1 2 4 2 . 0 9 8 5 9 6 4 D 0 0 1 . 0 1 9 8 7 8 8 D
1 0 3 . 5 0 1 2 4 2 . 0 7 9 9 3 7 6 D 0 0 t . 2 9 7 4 3 6 6 0
1 0 3 . 6 0 1 2 4 2 . 0 8 2 5 7 7 2 0 0 0 1 . 2 7 4 4 0 8 2 0
1 0 3 . 7 0 1 2 5 2 . O 7 O 2 O 0 5 D 0 0 3 . 1 6 5 3 3 1 9 0
1 0 3 . 8 0 1 2 5 2 . 0 7 9 0 8 9 6 D 0 0 6 . 2 8 4 5 2 1 7 0
1 0 3 . 9 0 1 2 5 2 . 0 9 9 0 8 0 3 0 0 0 2 . 3 4 1 7 1 9 5 0
1 0 4 . 0 0 1 2 5 2 . 1 1 4 3 2 3 7 0 0 0 2 . 4 3 9 8 6 9 3 0
1 0 4 . 1 0 1 2 5 2 . 1 1 9 0 7 7 7 0 0 0 1 . 8 2 5 1 9 7 2 0
1 0 4 . 2 0 1 2 5 2 . 1 2 8 0 0 3 8 0 0 0 1 . 2 7 9 1 6 8 1 D
1 0 4 . 3 0 1 2 5 2 . 1 2 4 2 8 6 9 D 0 0 3 . 3 7 5 4 3 2 9 0
1 0 4 . 4 0 1 2 5 2 . 1 1 3 3 1 6 3 0 0 0 4 . 7 5 1 1 6 4 1 0
1 0 4 . 5 0 1 2 6 2 . 1 0 8 8 9 8 8 0 0 0 2 . 4 6 5 2 5 4 2 0
1 0 4 . 6 0 1 2 6 2 . 1 5 3 9 0 7 4 D 0 0 1 . 7 4 8 3 2 6 2 0
1 0 4 . 7 0 1 2 6 2 . 1 4 2 4 1 4 2 0 0 0 4 . 5 4 5 5 7 1 7 0
1 0 4 . 8 0 1 2 6 2 . 1 4 4 1 3 4 4 D 0 0 2 . 9 9 0 1 2 5 7 D
1 0 4 . 9 0 1 2 6 2 . 1 6 1 5 1 5 1 0 0 0 1 . 1 1 2 0 0 8 8 0
1 0 5 . 0 0 1 2 6 2 . 1 3 4 7 8 0 5 0 0 0 8 . 9 5 6 1 0 0 0 0
1 0 5 . 1 0 1 2 6 2 . 1 3 9 4 1 2 9 D 0 0 7 . 7 7 5 8 5 2 4 0
1 0 5 . 2 0 1 2 6 2 . 1 2 5 5 8 7 1 0 0 0 1 . 0 3 0 2 1 9 2 D
1 0 5 . 3 0 1 2 7 2 . 1 2 7 9 5 0 8 D 0 0 2 . 2 7 8 5 2 1 5 0
1 0 5 . 4 0 1 2 7 2 . 1 4 2 3 0 6 3 D 0 0 2 . 2 1 0 0 8 9 7 0
1 0 5 . 5 0 1 2 7 2 . 1 5 2 2 5 6 4 0 0 0 4 . 2 2 8 5 2 8 6 D
1 0 5 . 6 0 1 2 7 2 . 1 4 3 7 1 9 0 0 0 0 2 . 7 1 6 1 4 2 9 D
1 0 5 . 7 0 1 2 7 2 . 1 4 3 3 2 8 9 D 0 0 1 • 7 2 4 4 8 7 0 D
1 0 5 . 8 0 1 2 7 2 . 1 4 2 1 5 8 3 0 0 0 3 . 7 9 5 6 8 1 2 0
1 0 5 . 9 0 1 2 7 2 •  1 2 1 0 6 6 5 0 0 0 2 . 5 7 7 0 7 8 7 0
1 0 6 . 0 0 1 2 7 2 . 1 0 9 4 3 5 3 0 0 0 6 . 7 8 7 2 5 6 2 0
1 0 6 . 1 0 1 2 8 2 . 1 4 3 9 6 7 4 0 0 0 9 . 4 3 8 3 8 6 9 0
1 0 6 . 2 0 1 2 8 2 . 1 3 0 1 4 6 6 D 0 0 2 . 0 9 2 1 9 4 7 0
1 0 6 . 3 0 1 2 8 2 . 1 2 2 9 2 7 2 0 0 0 1 . 5 7 6 2 4 3 9 0
1 0 6 . 4 0 1 2 8 2 . 1 2 8 2 0 1 9 0 0 0 7 . 4 2 1 2 6 0 1 0
1 0 6 . 5 0 1 2 8 2 . 0 9 0 5 1 2 9 0 0 0 1 . 0 3 6 7 6 5 6 0
1 0 6 . 6 0 1 2 8 2 . 0 9 4 7 4 5 8 0 0 0 1 . 1 9 2 5 8 1 3 D
1 0 6 . 7 0 1 2 8 2 . 0 7 7 5 5 8 7 D 0 0 1 . 2 9 5 7 6 8 8 0
1 0 6 . 8 0 1 2 8 2 . 0 7 4 6 1 2 9 0 0 0 2 . 8 8 2 9 4 8 8 0




















































BACK SCATTER INTENSITY FUNCTIONS
A LPH A N O .  OF TERMS QS 1 ( 1 8 0 )
1 0 7 . 0 0 1 2 9 2 . 0 9 2 8 7 4 6 D 0 0 2 . 4 8 0 7 2 2 8 0 0 3
1 0 7 . 1 0 1 2 9 2 . 0 7 6 7 0 4 7 0 0 0 7 . 2 7 0 8 6 2 3 0 0 2
1 0 7 . 2 0 1 2 9 2 . 0 7 1 0 6 7 7 0 0 0 1 . 0 5 0 4 5 0 9 0 0 4
1 0 7 . 3 0 1 2 9 2 . 0 5 9 3 4 1 8 0 0 0 2 . 0 3 2 1 9 8 1 0 0 4
1 0 7 . 4 0 1 2 9 2 . 0 5 1 4 5 7 0 D 0 0 5 . 0 5 3 8 5 7 3 0 0 3
1 0 7 . 5 0 1 2 9 2 . 0 3 7 3 0 2 9 D 0 0 6 . 6 6 5 1 8 4 1 0 0 2
1 0 7 . 6 0 1 2 9 2 . 0 5 8 1 2 1 2 0 0 0 6 . 1 9 4 6 2 5 4 0 0 3
1 0 7 . 7 0 1 3 0 2 . 0 5 8 8 2 7 0 0 0 0 4 . 0 4 1 5 2 6 0 0 0 3
1 0 7 . 8 0 1 3 0 2 . 0 5 2 9 9 9 1 0 0 0 2 . 0 3 4 9 8 6 1 0 0 3
1 0 7 . 9 0 1 3 0 2 . 0 5 6 5 7 2 0 0 0 0 8 . 4 6 9 1 3 5 5 0 0 3
1 0 8 . 0 0 1 3 0 2 . 0 2 0 8 6 2 0 0 0 0 4 . 2 0 2 1 3 9 1 0 0 3
1 0 8 . 1 0 1 3 0 2 . 0 3 0 5 1 0 9 0 0 0 7 . 7 9 0 0 0 6 3 D 0 3
1 0 8 . 2 0 1 3 0 2 . 0 2 1 9 4 9 7 0 0 0 6 . 7 2 7 4 1 4 1 0 0 2
1 0 8 . 3 0 1 3 0 2 . 0 2 3 1 6 3 2 D 0 0 4 . 2 9 0 6 1 7 7 D 0 2
1 0 8 . 4 0 1 3 0 2 . 0 3 5 2 3 6 2 0 0 0 6 . 3 6 0 0 0 7 3 0 0 2
1 0 8 . 5 0 1 3 1 2 . 0 5 1 3 5 6 4 0 0 0 3 . 2 7 0 1 0 5 6 0 0 3
1 0 8 . 6 0 1 3 1 2 . 0 3 8 4 6 2 5 0 0 0 5 . 3 2 0 4 4 9 0 0 0 2
1 0 8 . 7 0 1 3 1 2 . 0 3 7 6 1 8 3 0 0 0 1 . 1 3 5 7 7 1 0 D 0 4
1 0 8 . 8 0 1 3 1 2 . 0 1 8 5 5 8 2 D 0 0 1 . 0 2 8 8 0 9 9 0 0 4
1 0 8 . 9 0 1 3 1 2 . 0 4 1 3 4 3 3 0 0 0 3 . 8 3 0 9 9 0 2 0 0 3
1 0 9 . 0 0 1 3 1 2 . 0 3 1 9 0 7 5 0 0 0 9 . 4 2 7 3 5 4 9 D 0 1
1 0 9 . 1 0 1 3 1 2 . 0 7 3 4 1 7 7 D 0 0 9 . 4 9 9 2 1 0 4 D 0 3
1 0 9 . 2 0 1 3 1 2 . 0 6 5 2 0 0 8 0 0 0 1 . 4 7 1 8 9 4 8 0 0 3
1 0 9 . 3 0 1 3 2 2 . 0 6 5 1 6 2 1 0 0 0 9 . 4 5 6 6 4 5 7 0 0 2
1 0 9 . 4 0 1 3 2 2 . 0 7 1 3 5 4 3 D 0 0 3 . 1 3 6 2 0 2 0 0 0 3
1 0 9 . 5 0 1 3 2 2 . 0 4 3 8 8 0 4 0 0 0 3 . 0 1 2 8 6 1 1 0 0 3
1 0 9 . 6 0 1 3 2 2 . 0 5 7 8 3 5 9 0 0 0 9 . 6 2 4 9 8 5 8 0 0 3
1 0 9 . 7 0 1 3 2 2 . 0 6 4 5 1 2 1 0 0 0 8 . 9 1 1 5 1 5 0 0 0 2
1 0 9 . 8 0 1 3 2 2 . 0 7 2 1 9 6 5 D 0 0 1 . 1 2 3 1 5 1 5 0 0 3
1 0 9 . 9 0 1 3 2 2 . 0 8 6 8 1 2 6 D 0 0 1 . 1 7 1 5 2 9 4 0 0 3
1 1 0 . 0 0 1 3 3 2 . 1 0 8 3 8 0 1 0 0 0 2 . 1 1 0 3 0 0 9 0 0 3
1 1 0 . 1 0 1 3 3 2 . 0 9 6 3 3 3 3 D 0 0 8 . 3 3 1 6 7 9 9 D 0 1
1 1 0 . 2 0 1 3 3 2 . 0 9 5 2 1 8 9 0 0 0 3 . 4 0 5 9 3 9 3 D 0 3
1 1 0 . 3 0 1 3 3 2 . 0 7 9 4 4 8 6 0 0 0 2 . 5 3 8 5 0 3 6 D 0 3
1 1 0 . 4 0 1 3 3 2 . 1 1 4 3 7 1 6 D 0 0 7 . 6 2 7 5 2 6 7 D 0 3
1 1 0 . 5 0 1 3 3 2 . 1 0 4 5 8 8 0 0 0 0 2 . 6 5 0 6 0 6 5 0 0 2
1 1 0 . 6 0 1 3 3 2 . 1 1 6 2 7 0 3 D 0 0 3 . 9 3 2 4 2 7 9 D 0 2
1 1 0 . 7 0 1 3 3 2 . 1 3 7 5 9 5 8 D 0 0 2 . 9 4 6 4 1 6 2 0 0 3
1 1 0 . 8 0 1 3 4 2 . 1 3 6 6 1 5  I D 0 0 1 . 6 8 7 1 8 7 7 D 0 3
1 1 0 . 9 0 1 3 4 2 • 1 3 8 0 6 4 9 D 0 0 4 . 0 6 7 6 5 3 5 0 0 3
1 1 1 . 0 0 1 3 4 2 . 1 1 2 1 1 8 6 0 0 0 4 . 9 6 0 1 1 10D 0 2
1 1 1 . 1 0 1 3 4 2 . 1 1 5 2 7 0 0 D 0 0 3 . 1 3 4 7 6 7 8 0 0 3
1 1 1 . 2 0 1 3 4 2 . 1 2 7 8 8 5 8 0 0 0 1 . 3 6 3 3 0 3 9 0 0 3
1 1 1 . 3 0 1 3 4 2 . 1 3 2 7 8 7 4 0 0 0 6 . 5 9 1 1 3 5 9 0 0 1
1 1 1 . 4 0 1 3 4 2 . 1 4 0 2 3 2  I D 0 0 4 . 4 9 3 0 0 8 5 D 0 1
1 1 1 . 5 0 1 3 4 2 • 1 5 8 4 4 9 0 D 0 0 3 . 7 1 1 2 3 6 6 D 0 3
1 1 1 .  6 0 1 3 5 2 . 1 3 9 8 5 1 4 0 0 0 1 . 2 7 5 2 4 9 7 0 0 3
1 1 1 . 7 0 1 3 5 2 . 1 2 9 4 4 1 0 0 0 0 2 . 9 5 6 0 2 6 6 0 0 3
1 1 1 . 8 0 1 3 5 2 . 1 0 9 7 3 0 2 D 0 0 1 . 3 9 5 9 4 6 8 0 0 3
1 1 1 . 9 0 1 3 5 2 . 1 4 1 5 4 2 8 0 0 0 6 . 4 3 8 0 1 7 7 0 0 3
BACK SCATTER INTENSITY FUNCTIONS
A LPHA N O .  OF TERMS QS I ( 1 8 0 )
1 1 2 . 0 0 1 3 5 2 . 1 2 4 2 2 7 7 0 0 0 8 . 1 6 9 9 7 9 5 0
1 1 2 . 1 0 1 3 5 2 . 1 2 7 6 6 8 3 0 0 0 1 . 5 1 6 1 8 7 9 0
1 1 2 . 2 0 1 3 5 2 .  1 3 9 5 5 4 7 D 0 0 9 . 7 3 8 7 3 9 7 D
1 1 2 . 3 0 1 3 6 2 . 1 3 2 1 4 0 4 0 0 0 3 . 0 0 7 0 9 8 0 0
1 1 2 . AO 1 3 6 2 . 1 2 7 6 5 0 6 0 0 0 2 . 3 4 9 7 5 9 7 0
1 1 2 . 5 0 1 3 6 2 . 0 9 3 5 2 0 2 0 CO 1 . 0 1 9 8 6 9 1 0
1 1 2 . 6 0 1 3 6 2 . 0 8 8 7 8 8 8 0 0 0 1 . 9 1 2 5 7 9 4 0
1 1 2 . 7 0 1 3 3 2 . 1 0 0 2 9 7 8 0 0 0 1 . 6 8 2 2 6 7 9 0
1 1 2 . 8 0 1 3 3 2 • 1 0 0 4 0 9  7D 0 0 8 . 0 3 6 5 4 0 1 D
' 1 1 2 . 9 0 1 3 3 2 . 0 9 6 8 5 1 8 0 0 0 4 . 0 8 2 5 5 2 2 D
1 1 3 . 0 0 1 3 4 2 . 1 0 9 5 4 1 8 0 0 0 3 . 2 5 2 9 9 6 4 D
1 1 3 . 1 0 1 3 4 2 . 0 8 5 1 5 7 4 0 0 0 2 . 3 4 5 2 1 9 8 D
1 1 3 . 2 0 1 3 4 2 . 0 7 0 1 3 1 8 0 0 0 1 . 0 9 9 4 5 7 6 D
1 1 3 . 3 0 1 3 4 2 . 0 5 0 9 3 3 1 0 0 0 1 . 6 9 2 8 8 8 7 0
1 1 3 . 4 0 1 3 4 2 . 0 7 6 5 3 8 9 0 0 0 6 *  4 9 6 4 0 5 5 D
1 1 3 . 5 0 1 3 4 2 . 0 6 1 5 1 4 5 0 0 0 5 . 5 9 7 5 0 3 2 0
1 1 3 . 6 0 1 3 4 2 . 0 6 2 1 2 6 5 0 0 0 3 . 4 9 1 2 6 8 2 D
1 1 3 . 7 0 1 3 4 2 . 0 6 7 2 4 1 0 D 0 0 1 . 6 1 5 4  3 8  5D
1 1 3 . 8 0 1 3 5 . 2 . 0 5 8 0 9 7 1 0 0 0 5 . 1 8 4 9 5 2 1 0
1 1 3 . 9 0 1 3 5 2 . 0 5 7 9 2 3 8 0 0 0 2 . 1 8 7 9 4 3 0 0
1 1 4 . 0 0 1 3 5 2 . 0 2 4 7 5 6 9 0 0 0 4 . 9 7 3 2 1 5 6 0
1 1 4 . 1 0 1 3 5 2 . 0 2 1 3 1 3 5 0 0 0 1 . 5 7 7 3 2 9 5 D
1 1 4 . 2 0 1 3 5 2 . 0 3 8 0 3 4 0 0 0 0 3 . 7 5 8 9 7 9 2 0
1 1 4 . 3 0 1 3 5 2 . 0 4 6 0 2 7 6 0 0 0 4 . 5 9 8 7 9 0 4 0
1 1 4 . 4 0 1 3 5 2 . 0 3 8 8 8 2 0 D 0 0 3 . 0 8 3 7 2 6 5 D
1 1 4 . 5 0 1 3 5 2 . 0 5 4 4 3 0 6 D 0 0 5 . 1 0 7 1 1 3 7 0
1 1 4 . 6 0 1 3 6 2 . 0 3 1 5 1 5 6 0 0 0 6 . 8 8 3 1 5 2 8 0
1 1 4 . 7 0 1 3 6 2 . 0 2 3 5 0 5 9 0 0 0 3 . 3 5 4 9 1 0 1 0
1 1 4 . 8 0 1 3 6 2 . 0 1 1 8 8 8 2 D 0 0 2 . 5 1 9 0 0 8 7 0
1 1 4 . 9 0 1 3 6 2 . 0 3 5 9 2 2 5 0 0 0 3 . 9 5 2 1 3 9 0 0
1 1 5 . 0 0 1 3 6 2 . 0 3 7 0 4 9 0 0 0 0 4 . 0 1 6 6 8 8 8 0
1 1 5 . 1 0 1 3 6 2 .  0 4 4 6 1 8 I D 0 0 6 . 3 0 0 5 8 0 1 0
1 1 5 . 2 0 1 3 6 2 . 0 5 0 6 9 8 1 0 0 0 4 . 9 9 3 3 2 5 1 0
1 1 5 . 3 0 1 3 6 2 . 0 4 7 2 2 2 4 0 0 0 6 . 3 8 9 3 3 8 4 0
1 1 5 . 4 0 1 3 7 2 . 0 6 4 0 8 0 8 0 0 0 1 . 9 4 1 1 9 9 3 0
1 1 5 . 5 0 1 3 7 2 . 0 3 1 7 7 3 2 0 0 0 4 . 0 6 6 1 8 2 9 0
1 1 5 . 6 0 1 3 7 2 . 0 3 4 2 7 8 7 0 0 0 3 . 6 0 3 7 7 9 0 0
1 1 5 . 7 0 1 3 7 2 . 0 5 7 3 8 7 1 0 0 0 4 . 5 0 8 9 9 8 9 0
1 1 5 . 8 0 1 3 7 2 .  0 7 0 3 2 4 5 0 0 0 9 . 3 7 2 4 0 3 7 D
1 1 5 . 9 0 1 3 7 2 . 0 7 1 2 9 5 3 0 0 0 1 • 7 9 7 9 6 8 5 D
1 1 6 . 0 0 1 3 7 2 . 0 9 2 2 3 4 5 0 0 0 4 . 4 8 6 2 0 5  I D
1 1 6 . 1 0 1 3 7 2 . 0 7 1 3 2 8 5 0 0 0 5 . 8 2 6 0 4 6 8 0
1 1 6 . 2 0 1 3 8 2 . 0 7 3 3 3 6 6 0 0 0 7 . 3 5 8 7 9 1 8 0
1 1 6 . 3 0 1 3 8 2 . 0 6 6 6 1 3 7 0 0 0 3 . 1 1 6 9 9 9 3 0
1 1 6 . 4 0 1 3 8 2 . 0 8 6 6 2 3 5 0 0 0 1 . 3 0 4 6 8 8 1 D
1 1 6 . 5 0 1 3 8 2 . 0 9 8 2 9 8 6 0 0 0 1 . 8 4 3 4 4 2 0 0
1 1 6 . 6 0 1 3 8 2 . 1 0 9 1 0 8 6 0 0 0 2 . 3 4 6 0 3 6 5 D
1 1 6 . 7 0 1 3 8 2 . 1 1 1 4 2 2 7 0 0 0 3 . 4 4 6 4 4 8 2 0
1 1 6 . 8 0 1 3 8 2 . 1 0 8 7 7 4 1 0 0 0 8 . 4 8 7 4 3 8 5 D




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I ( 1 8 0 )
1 1 7 . 0 0 1 3 9 2 . 1 0 2 4 2 2  ID 0 0 4 . 0 9 0 7 7 3 0 0 0 3
1 1 7 . 1 0 1 3 9 2 . 1 0 3 7 5 1 5 D 0 0 9 . 7 0 6 7 1 2 5 D 0 2
1 1 7 . 2 0 1 3 9 2 . 1 2 2  3 1 0 2 D 0 0 6 . 5 4 2 2 9 4 9 D 0 3
1 1 7 . 3 0 1 3 9 2 . 1 3 6 3 8 5 8 D 0 0 2 • 8 7 6 7 3 9 8 D 0 3
1 1 7 . 4 0 1 3 9 2 . 1 3 1 7 6 0 3 D 0 0 3 . 0 0 6 7 7 3 6 D 0 3
1 1 7 . 5 0 1 3 9 2 . 1 4 8 3 4 3 5 D 0 0 4 . 1 5 9 0 4 3 3 0 0 3
1 1 7 . 6 0 1 3 9 2 . 1 1 9 0 8 5  2D 0 0 1 . 0 0 4 9 5 0 1 0 0 4
1 1 7 . 7 0 1 3 9 2 . 1 2 6 1 5 0 2 D 0 0 1 . 2 4 9 6 3 7 1 D 0 4
1 1 7 . 8 0 1 4 0 2 . 1 1 5 0 3 9 9 D 0 0 2 . 6 4 2 0 6 6 9 D 03
1 1 7 . 9 0 1 4 0 2 . 1 2 5 8 8 2 2 D 0 0 1 . 0  1 2 7 9 5 7 D 0 3
1 1 8 . 0 0 1 4 0 2 . 1 4 3 1 3 5 1 D 0 0 1 . 3 8 3 6 6 2 5 0 03
1 1 8 . 1 0 1 4 0 2 . 1 4 0 1 5 5 7 D 0 0 2 . 8 5 2 9 C 0 9 D 0 3
1 1 8 . 2 0 1 4 0 2 • 1 3 0 0  3 7 2 D 0 0 1 . 2 3 0 5 5 8 4 0 0 3
1 1 8 . 3 0 1 4 0 2 . 1 1 9 0 2 9 8 D 0 0 7 . 5 2 6 5 8 0 7 0 0 3
1 1 8 . 4 0 1 4 0 2 . 1 2 0 4 5 1 I D 0 0 1 . 9 4 2 9 7 9 3 D 04
1 1 8 . 5 0 • 1 4 0 2 . 1 0 7 4 9 7 9 D 0 0 1 . 0 3 7 5 7 6 6 D 04
1 1 8 . 6 0 1 4 0 2 . 1 0 2 6 8 6 5 D 0 0 2 . 8 5 0 6 2 8 4 0 0 3
1 1 8 . 7 0 1 4 1 2 . 1 1 1 7 4 2  I D 0 0 6 . 2 7 2 9 9 8 4 0 0 3
1 1 8 . 8 0 1 4 1 2 . 1 2 3 0 8 7 9 D 0 0 3 . 7 1 2 7 8 7 9 0 0 3
1 1 8 . 9 0 1 4 1 2 • 1 0 9 6  3 5 0 D 0 0 2 . 8 7 3 0 2 0 5 0 0 3
1 1 9 . 0 0 1 4 1 2 . 1 1 8 4 7 6 3 D 0 0 3 . 7 1 4 1 5 2 8 0 03
1 1 9 . 1 0 1 4 1 2 . 0 7 7 9 1 8 4 D 0 0 5 . 6 4 2 3 8 3 0 0 0 3
1 1 9 . 2 0 1 4 1 2 . 0 8 7 4 5 6 6 D 0 0 1 . 5 6 1 5 0 5 0 0 0 4
1 1 9 . 3 0 1 4 1 2 . 0 7 0 6 1 7 4 D 0 0 6 . 0 4 6 5 2 1 6 0 03
1 1 9 . 4 0 1 4 1 2 . 0 7 5 7 1 2 9 D 0 0 1 . 4 7 1 2 0 8 3 D 0 3
1 1 9 . 5 0 1 4 2 2 . 0 8 2 1 5 7 8 D 0 0 4 . 2 9 6 6 2 9 9 0 0 3
1 1 9 . 6 0 1 4 2 2 . 0 8 5  3 2 6 8 D 0 0 8 . 5 5 3 5 5 2 2 D 0 3
1 1 9 . 7 0 1 4 2 2 . 0 6 7 9 2 4 6 D 0 0 2 . 0 6 7 1 4 9 1 0 03
1 1 9 . 8 0 1 4 2 2 . 0 5 2 7 8 2 4 0 0 0 9 . 6 6 5 1 0 1 3 0 03
1 1 9 . 9 0 1 4 2 2 . 0 4 4 3 4 8 4 D 0 0 1 . 5 0 0 9 1 8 2 D 0 4
1 2 0 . 0 0 1 4 2 2 . 0 4 4 6 6 8 3 0 0 0 8 . 9 7 6 1 1 5 2 D 0 3
1 2 0 . 1 0 1 4 2 2 . 0  3 8 0 6 7 5 D 0 0 2 . 2 0 5 2 7 3 0 D 03
1 2 0 . 2 0 1 4 2 2 . 0 4 4 3 1 3 5 D 0 0 5 . 0 2 4 4 4 2 1 0 0 3
1 2 0 . 3 0 1 4 3 2 . 0 5 9 7 6 7 0 D 0 0 5 . 4 8 7 9 0 7 6 D 0 3
1 2 0 . 4 0 1 4 3 2 . 0 4 7 0 9 7  I D 0 0 9 . 3 7 6 6 8 9 4 0 03
1 2 0 . 5 0 1 4 3 2 . 0 5 7 7 9 8 6 D 0 0 2 . 5 6 4 3 9 8  3D 0 3
1 2 0 . 6 0 1 4 3 2 . 0 1 7 0 5 4 1 D 0 0 8 . 2 4 4 6 4 5 7 0 0 3
1 2 0 . 7 0 1 4 3 2 . 0 3 4 9 6 8 2 D 0 0 2 . 2 6 9 2 4 7 5 D 04
1 2 0 . 8 0 1 4 3 2 . 0 2 2 1 0 2 3 D 0 0 5 . 3  7 5 9 4 0 2 D 0 3
1 2 0 . 9 0 1 4 3 2 . 0 3 0 2 Q 9 8 D 0 0 1 . 8 2 7 9 7 1 4 0 0 3
1 2 1 . 0 0 1 4 3 2 . 0 3 9 2 1 8 3 D 0 0 2 . 0 3 3 7 9 2 2 0 0 3
1 2 1 . 1 0 1 4 4 2 . 0 4 9 2 9 0 1 D 0 0 8 . 1 1 1 2 9 4 6 0 0 3
1 2 1 . 2 0 1 4 4 2 . 0 3 5 1 3 4 8 0 0 0 4 . 6 4  9 6 7 9 3 0 0 3
1 2 1 . 3 0 1 4 4 2 . 0 2 4 8 1 2 4 0 0 0 9 . 1 0 3 5 7 6 7 0 03
1 2 1 . 4 0 1 4 4 2 . 0 2 0 3 9 5 5 D 0 0 1 . 2 9 9 9 5 6 2 0 0 4
1 2 1 . 5 0 1 4 4 2 . 0 3 7 7 1 9 7 D 0 0 1 . 8 4 5 7 5 7 3 0 0 4
1 2 1 o 6 0 1 4 4 2 . 0 3 5 7 6 3 8D 0 0 5 . 4 0 2 5 5 6 5 D 03
1 2 1 . 7 0 1 4 4 2 . 0 4 4 9 3 2 3 0 0 0 6 . 3 9 5 6 9 5 1 D 03
1 2 1 . 8 0 1 4 4 2 . 0 6 6 6 6 2 2 D 0 0 8 . 5 2 7 5 4 2 0 0 0 3
1 2 1 . 9 0 1 4 5 2 . 0 5 9 4 0 8 5 D 0 0 9 . 8 0 4 0 7 4 1 0 0 3
106
BACK SCATTER INTENSITY FUNCTIONS
A LP H A N O .  OF TERMS QS I t 1 8 0 |
1 2 2 . 0 0 1 4 5 2 . 0 7 6 6 1 3 8 0 0 0 3 . 0 7 5 6 3 6 5 0
1 2 2 . 1 0 1 4 5 2 . 0 4 1 9 8 7 1 D 0 0 3 . 0 7 7 6 7 2 4 D
1 2 2 . 2 0 1 4 5 2 . 0 6 4 1 9 9 9 D 0 0 1 • 8 2 4 5 0 3 4 D
1 2 2 . 3 0 1 4 5 2 . 0 6 2 3 8 1 9 0 0 0 7 . 8 1 3 3 2  7 5 D
1 2 2 . 4 0 1 4 5 2 . 0 7 7 1 4 8 3 D 0 0 3 . 1 3 2 6 3 9 5 0
1 2 2 . 5 0 1 4 5 2 . 0 8 5 4 3 3 2 0 0 0 4 . 5 1 0 3 3 1 4 0
1 2 2 . 6 0 1 4 5 2 .  1 0 0 0 9 9 5 0 0 0 1 . 7 3 4 2 3 4 6 0
1 2 2 . 7 0 1 4 6 2 . 0 8 7 7 8 8 9 0 0 0 8 . 4 1 9 5 1 4 8 D
1 2 2 . 8 0 1 4 6 2 . 0 7 8 8 5 4 7 0 0 0 1 . 1 5 2 0 6 1 4 0
1 2 2 . 9 0 1 4 6 2 . 0 7 6 1 1 7 4 0 0 0 9 . 4 8 2 6 2 4 8 D
1 2 3 . 0 0 1 4 6 2 . 1 0 4 0 9 7 6 D 0 0 1 . 6 4 6 8 9 1 5 0
1 2 3 . 1 0 1 4 6 2 . 1 0 2 3 0 1 3 0 0 0 3 . 2 3 4 7 8 8 0 D
1 2 3 . 2 0 1 4 6 2 . 1 1 0 5 4 7 5 D 0 0 3 . 7 3 6 2 2 6 6 0
1 2 3 . 3 0 1 4 6 2 . 1 3 0 8 5 5 2 D 0 0 7 .  1 1 3 1 7 9 1 D
1 2 3 . 4 0 1 4 7 2 .  1 2 2 0 6 1 6 0 0 0 1 . 6 7 1 1 0 3 3 0
1 2 3 . 5 0 1 4 7 2 . 1 3 9 4 5 1 5 0 0 0 3 . 0 1 2 9 5 6  I D
1 2 3 . 6 0 1 4 7 2 • 0 9 9 8 9 9 3 D 0 0 1 . 3 8 1 3 1 5 6 0
1 2 3 . 7 0 1 4 7 2 . 1 1 4 7 4 7 7 0 0 0 2 . 0 8 4 5 9 4 7 D
1 2 3 . 8 0 1 4 7 2 .  1 1 8 0 1 0 7 0 0 0 7 . 8 5 0 1 6 4  7D
1 2 3 . 9 0 1 4 7 2 . 1 4 9 2 8 4 6 0 0 0 2 . 0 6 8 1 8 7 9 0
1 2 4 . 0 0 1 4 7 2 . 1 3 1 1 8 7 3 0 0 0 2 . 5 8 5 0 2 1 0 D
1 2 4 . 1 0 1 4 7 2 . 1 4 2 3 7 1 3 D 0 0 1 . 4 7 8 4 4 1 5 0
1 2 4 . 2 0 1 4 8 2 . 1 2 5 1 2 7 3 0 0 0 8 . 9 5 0 8 5 4 6 D
1 2 4 . 3 0 1 4 8 2 . 1 0 9 9 9 0 9 D 0 0 9 . 7 6 1 5 3 2 7 0
1 2 4 . 4 0 1 4 8 2 . 1 0 1 4 8 4 9 D 0 0 7 . 7 9 1 0 5 9  7D
1 2 4 . 5 0 1 4 8 2 . 1 2 9 4 0 9 5 0 0 0 2 . 8 2 8 0 5 7 3 D
1 2 4 . 6 0 1 4 8 2 . 1 1 8 3 9 9 0 0 0 0 7 . 6 0 9 1 4 4 8 D
1 2 4 . 7 0 1 4 8 2 . 1 1 8 8 0 3 9 0 0 0 6 . 5 9 5 2 7 0 3 0
1 2 4 . 8 0 1 4 8 2 . 1 3 0 3 6 6 5 0 0 0 1 . 1 1 4 8 5 9 6 0
1 2 4 . 9 0 1 4 8 2 . 1 1 5 4 4 5 3 D CO 1 . 8 0 0 2 1 79D
1 2 5 . 0 0 1 4 9 2 . 1 3 1 2 5 0 6 0 0 0 6 . 4 9 7 3 8 8 5 D
1 2 5 . 1 0 1 4 9 2 . 0 8 2 8 2 5 3 D 0 0 5 . 8 3 5 9 6 3 6 0
1 2 5 . 2 0 1 4 9 2 . 0 8 7 2 7 5 6 0 0 0 9 . 9 6 5 8 7 9 6 0
1 2 5 . 3 0 1 4 9 2 . 0 9 1 0 7 0 0 D 0 0 7 . 3 4 7 7 4 6 5 0
1 2 5 . 4 0 1 4 9 2 . 0 9 6 0 3 3 0 0 0 0 1 . 2 4 3 0 6 9 3 D
1 2 5 . 5 0 1 4 9 2 . 0 8 9 0 8 2 8 0 0 0 4 . 2 1 6 8 4 5 8 D
1 2 5 . 6 0 1 4 9 2 . 0 9 5 6 7 1 6 D 0 0 2 . 4 2 4 0 9 5  I D
1 2 5 . 7 0 1 5 0 2 . 0 7 5 4 6 0 6 0 0 0 1 . 5 2 1 2 4 9 9 D
1 2 5 . 8 0 1 5 0 2 . 0 5 8 4 0 9 5 0 0 0 1 . 0 4  7 7 5 4 5 D
1 2 5 . 9 0 1 5 0 2 . 0 4 7 6 7 4 1 0 0 0 6 . 5 2 6 9 6 7 9 0
1 2 6 . 0 0 1 5 0 2 . 0 7 8 2 4 8 3 D 0 0 2 . 6 1 8 3 6 6 1 0
1 2 6 . 1 0 1 5 0 2 . 0 6 1 9 9 2 4 0 0 0 4 . 3 6 7 4 6 2  I D
1 2 6 . 2 0 1 5 0 2 . 0 5 8 7 7 16D 0 0 3 . 9 1 4 1 4 3 9 D
1 2 6 . 3 0 1 5 0 2 . 0 6 4 0 7 1 0 D 0 0 6 .  2 1 2 8 7 9 0 D
1 2 6 . 4 0 1 5 0 2 . 0 4 7 6 2 9 4 D 0 0 2 . 1 2 3 7 7 2 7 0
1 2 6 . 5 0 1 5 1 2 . 0 6 5 2 1 7 1 D 0 0 1 . 3 3 3 3 2 3 6 0
1 2 6 . 6 0 1 5 1 2 . 0 2 2 3 6 5 8 0 0 0 8 . 0 9 4 9 5 8 5 0
1 2 6 . 7 0 1 5 1 2 . 0 2 5 6 9 7 0 0 0 0 1 . 1 2 0 4 4 0 9 D
1 2 6 . 8 0 1 5 1 2 . 0 3 5 6 4 3 2 D 0 0 7 . 7 8 1 5 1 5 9 0




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS n  i s o )
1 2 7 . 0 0 1 4 8 2 . 0 3 6 8 6 4 0 D 0 0 2 • 9 7 2 6 9 8 9 D
1 2 7 . 1 0 1 4 8 2 . 0 4 5 4 9 0 7 D 0 0 2 . 0 5 0 9 2 6 9 0
1 2 7 . 2 0 1 4 9 2 . 0 2 8 7 0 4 2 0 0 0 1 . 2 4 0 4 4 8  I D
1 2 7 . 3 0 1 4 9 2 . 0 2 0 6 7 2 9 D 0 0 9 . 9 4 3 9 4 5 4 0
1 2 7 . 4 0 1 4 9 2 . 0 1 4 6 7 2 5 D 0 0 4 . 0 2  3 4 2 7  3D
1 2 7 . 5 0 1 4 9 2 . 0 5 4 0 5 8 5 0 0 0 3 . 4 0 7 0 9 3 4 D
1 2 7 . 6 0 1 4 9 2 . 0 4 2 2 6 14D 0 0 8 . 2 0 4 7 3 6 4 D
1 2 7 . 7 0 1 4 9 2 . 0 4 4 7 8 3 6 D 0 0 8 . 1 1 0 4 8 9 5 D
1 2 7 . 8 0 1 4 9 2 . 0 5 0 6 7 1 5 0 0 0 9 . 2 0 0 7 1 5 7 0
1 2 7 . 9 0 1 4 9 2 . 0 3 8 3 4 9 2 D 0 0 2 . 2 7 5 7 0 6 9 D
1 2 8 . 0 0 1 5 0 2 . 0 5 2 8 5 7 3 0 0 0 2 . 0 7 4 8 6 5 8 0
1 2 8 . 1 0 1 5 0 2 . 0 3 1 2 0 5 3 0 0 0 2 . 9 8 4 4 7 1 3 D
1 2 8 . 2 0 1 5 0 2 . 0 3 8 7 3 8 9 0 0 0 4 . 0 9 2 5 8 1 7 0
1 2 8 . 3 0 1 5 0 2 . 0 5 5 0 9 6 0 D 0 0 3 . 8 4 5 2 2 2 0 0
1 2 8 . 4 0 1 5 0 2 . 0 7 1 5 1 5 8 D 0 0 7 . 5 8 5 6 2 1 9 0
1 2 8 . 5 0 1 5 0 2 . 0 6 7 3 5 6 0 0 0 0 3 . 6 2 2 4 8 4 4 0
1 2 8 . 6 0 1 5 0 2 . 0 8 0 5 0 2 3 D 0 0 2 . 6 2 3 3 9 3 0 0
1 2 8 . 7 0 1 5 1 2 . 0 6 6 1 5 4 8 0 0 0 1 . 8 7 6 1 2 1 3 D
1 2 8 . 8 0 1 5 1 2 . 0 6 7 8 2 6 0 0 0 0 1 . 0 4 6 0 5 4 5 D
1 2 8 . 9 0 1 5 1 2 . 0 6 5 5 0 3 0 D 0 0 3 . 6 4 3 2 8 3 2 0
1 2 9 . 0 0 1 5 1 2 . 1 0 7 7 2 7 1 0 0 0 3 . 0 7 9 7 4 1 4 0
1 2 9 . 1 0 1 5 1 2 . 0 9 8 9 8 1 5 0 0 0 6 . 1 5 1 9 2 0 6 0
1 2 9 . 2 0 1 5 1 2 . 1 0 2 9 8 4 5 0 0 0 4 . 2 2 2 1 9 9 3 0
1 2 9 . 3 0 1 5 1 2 . 1 0 5 5 2 4 3 D 0 0 3 . 2 8 9 2 4 2 5 D
1 2 9 . 4 0 1 5 1 2 . 0 9 3 9 4 5 3 0 0 0 1 • 8 3 0 8 8 0 4 D
1 2 9 . 5 0 1 5 1 2 . 1 0 5 9  1 2 2 0 0 0 2 . 5 0 0 7 6 0  7D
1 2 9 . 6 0 1 5 2 2 . 0 9 4 9 8 3 3 D 0 0 4 . 9 2 5 5 9 4 0 0
1 2 9 . 7 0 1 5 2 2 . 1 0 0 7 7 1 4 0 0 0 5 . 0 3 9 8 7 4 1 0
1 2 9 . 8 0 1 5 2 2 . 1 1 3 9 2 3 1 0 0 0 4 . 6  3 6 0 6 9 9 D
1 2 9 . 9 0 1 5 2 2 . 1 3 0 0 3 3 4 D 0 0 9 . 2 8 8 7 7 2 3 0
1 3 0 . 0 0 1 5 2 2 • 1 2 0 2 0 4 2 D 0 0 2 . 5 8 2 4 3 8 2 D
1 3 0 . 1 0 1 5 2 2 . 1 2 9 5 1 6 9 0 0 0 2 . 2 3 8 5 1 2 8 D
1 3 0 . 2 0 1 5 2 2 . 1 0 8 6 3 4 9 D 0 0 1 . 0 2 9 7 7 9 0 0
1 3 0 . 3 0 1 5 2 2 . 1 1 5 7 5 5 6 D 0 0 8 . 6 6 0 1 9 7  8D
1 3 0 . 4 0 1 5 3 2 . 1 0 8 2 1 0 8 D 0 0 1 . 5 0 2 9 9 9 2 0
1 3 0 . 5 0 1 5 3 2 . 1 4 4 3 7 6 1 D 0 0 2 . 9 0 9 0 8 7 9 0
1 3 0 . 6 0 1 5 3 2 . 1 2 9 2 9 0 3 0 0 0 6 . 3 9 8 4 0 5 6 0
1 3 0 . 7 0 1 5 3 2 . 1 2 8 4 4 7 7 0 0 0 7 . 7 5 3 8 7 8 1 0
1 3 0 . 8 0 1 5 3 2 . 1 1 9 3  7 9 4 D 0 0 3 . 9 5 5 1 3 1 4 0
1 3 0 . 9 0 1 5 3 2 . 1 0 1 0 3 3 0 D 0 0 1 . 7 6 1 0 2 1 3 0
1 3 1 . 0 0 1 5 3 2 . 1 0 7 7 1 2 4 0 0 0 2 . 2 8 1 3 1 0 3 D
1 3 1 . 1 0 1 5 3 2 . 0 9 8 1 0 2 7 0 0 0 1 . 5 9 1 3 4 0 1 D
1 3 1 . 2 0 1 5 4 2 . 0 9 8 1 4 1 3 0 0 0 1 . 4 2 0 0 8 6 6 D
1 3 1 . 3 0 1 5 4 2 . 1 0 3 3 7 0 3 D 0 0 9 . 0 0 7 2 6 9 2 D
1 3 1 . 4 0 1 5 4 2 . 1 1 5 6 0 6 2 0 0 0 6 . 0 7 7 1 2 8 1 0
1 3 1 . 5 0 1 5 4 2 . 0 9 7 9 2 3 9 0 0 0 2 . 2 6 1 2 5 6 3 D
1 3 1 . 6 0 1 5 4 2 . 0 9 9 9 9 1 3 D 0 0 2 . 1 1 7 8 6 3 9 D
1 3 1 . 7 0 1 5 4 2 . 0 6 9 8 3 9 6 D 0 0 1 . 0 3 0 7 0 3 1 0
1 3 1 . 8 0 1 5 4 2 . 0 8 0 8 8 9 1 0 0 0 1 . 2 6 7 7 3 0 7 D




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA NO.  OF TERMS QS I ( 1 8 0 )
1 3 2 . 0 0 1 5 5 2 .  1 0 0 9 7 0 6 0 0 0 2 . 8 1 3 8 5 7 8 0
1 3 2 . 1 0 1 5 5 2 . 0 7 9 4 4  3 I D 0 0 4 . 2 1 2 4 3 8 1 0
1 3 2 . 2 0 1 5 5 2 . 0 7 7 1 6 4 7 0 0 0 3 . 5 2 3 6 5 0 1 0
1 3 2 . 3 0 1 5 5 2 . 0 6 1 9 9 9 1 0 0 0 8 . 5 7 9 8 4 2 3 D
1 3 2 . 4 0 1 5 5 2 . 0 4 0 9 2 7 1 0 0 0 8 . 0 4 9 3  7 7 9 0
1 3 2 . 5 0 1 5 5 2 . 0 4 3 6 2 0 6 D 0 0 1 . 8 6 1 5 8 8 4 0
1 3 2 . 6 0 1 5 5 2 . 0 4 0 4 7 6 7 D 0 0 3 . 8 1 8 9 6 8 9 0
1 3 2 . 7 0 1 5 5 2 . 0 4 0 3 2 6 2 0 0 0 2 . 1 1 7 6 9 5 9 D
1 3 2 . 8 0 1 5 6 2 . 0 4 3 3 8 9 3 0 0 0 2 . 0 4 7 4 5 3 3 0
1 3 2 . 9 0 1 5 6 2 . 0 5 7 8 8 4 2 0 0 0 8 . 8 5 4 8 6 9 4 D
1 3 3 . 0 0 1 5 6 2 . 0 4 1 6 4 8 6 0 0 0 1 . 2 4 1 6 5 7 7 0
1 3 3 . 1 0 1 5 6 2 . 0 4 5 4 8 9 6 0 0 0 1 . 7 0 2 1 6 0 1 0
1 3 3 . 2 0 1 5 6 2 . 0 1 9 5 4 2 4 0 0 0 9 . 4 8 2 4  7 0 2 D
1 3 3 . 3 0 1 5 6 2 . 0 3 7 0 3 9 0 D 0 0 1 . 1 0 3 8 7 9 6 D
1 3 3 . 4 0 1 5 6 2 . 0 2 4 9 8 5  3D 0 0 5 . 0 9 2 5 6 5 0 0
1 3 3 . 5 0 1 5 6 2 . 0 5 3 3 2 4 7 D 0 0 1 . 9 7 4 9 3 2 9 0
1 3 3 . 6 0 1 5 6 2 . 0 4 1 1 2 7 9 0 0 0 3 . 0 8 7 9 5 8 7 D
1 3 3 . 7 0 1 5 7 2 • 0 4 4 8 4 9 6 D 0 0 7 . 4 2 4 2 9 6 1 D
1 3 3 . 8 0 1 5 7 2 . 0 3 3 7 4 7 9 0 0 0 1 . 3 3 1 6 5 2 8 0
1 3 3 . 9 0 1 5 7 2 . 0 1 8 9 4 3 4 D 0 0 5 . 9 8 2 0 7 8 6 D
1 3 4 . 0 0 1 5 7 2 . 0 2 4 2 2 7 3 D 0 0 1 . 2 2 3 7 0 1 8 0
1 3 4 . 1 0 1 5 7 2 . 0 3 4 7 5 9 3 0 0 0 1 . 1 1 3 0 2 6 9 D
1 3 4 . 2 0 1 5 7 2 . 0 4 0 2 1 0 5 0 0 0 4 . 7 9 9 9 1 1 6 0
1 3 4 . 3 0 1 5 7 2 . 0 4 5 7 3 6 7 D 0 0 4 . 7 1 4 4 0 5 0 D
1 3 4 . 4 0 1 5 7 2 . 0 6 5 2 6 2 3 D 0 0 5 . 0 6 1 3 3 0 9 D
1 3 4 . 5 0 1 5 8 2 . 0  5 4 0 4 3 1 D 0 0 3 . 4 7 3 7 8 4 1 0
1 3 4 . 6 0 1 5 8 2 . 0 6 2 4 5 9 9 D 0 0 1 . 0 1 0 6 3 6 4 0
1 3 4 . 7 0 1 5 8 2 . 0 4 0 8 3 9 0 D 0 0 1 . 1 0 6 6 3 6 1 0
1 3 4 . 8 0 1 5 8 2 . 0 7 0 2 4 1 6 0 0 0 1 . 6 3 0 5 0 4 8 D
1 3 4 . 9 0 1 5 8 2 . 0 6 3 2 9 7 0 0 0 0 5 . 8 3 8 3 0 5 7 D
1 3 5 . 0 0 1 5 8 2 . 0 7 7 5 3 7 0 D 0 0 2 . 6 8 9 1 6 6 7 0
1 3 5 . 1 0 1 5 8 2 . 0 8 3 0 6 9 7 0 0 0 2 . 8 2 2 5 8 3 0 D
1 3 5 . 2 0 1 5 9 2 . 0 9 0 5 0 3 3 0 0 0 4 . 4 7 4 2 6 4 4 D
1 3 5 . 3 0 1 5 9 2 . 0 8 2 2 0 6 3 0 0 0 2 . 1 6 0 6 9 0 4 0
1 3 5 . 4 0 1 5 9 2 . 0 7 0 0 8 8 9 D 0 0 5 . 4 4 6 7 4 5 2 0
1 3 5 . 5 0 1 5 9 2 . 0 7 5 0 7 0 2 D 0 0 3 . 8 8 3 2 6 8 3 D
1 3 5 . 6 0 1 5 9 2 . 0 9 3 9 4 0 8 D 0 0 4 . 0 6 2 7 8 8 6 0
1 3 5 . 7 0 1 5 9 2 . 1 0 1 3 9 5 5 D 0 0 8 . 3 9 3 8 9 0 1 D
1 3 5 . 8 0 1 5 9 2 .  1 0 4 9 1 8 8 0 0 0 4 . 7 5 5 7 1 1 0 0
1 3 5 . 9 0 1 5 9 2 . 1 2 2 7 8 3 3 0 0 0 8 . 7 9 3 5 8 9 6 0
1 3 6 . 0 0 1 6 0 2 . 1 1 0 0 1 6 8 0 0 0 3 . 3 4 3 7 7 1 2 0
1 3 6 . 1 0 1 6 0 2 . 1 1 4 5 1 7 5 0 0 0 5 . 2 3 3 9 9 0 5 D
1 3 6 . 2 0 1 6 0 2 . 0 9 1 3 8 5 5 D 0 0 6 . 8 6 2 2 5 9 5 0
1 3 6 . 3 0 1 6 0 2 . 1 1 8 2 4 3 1 0 0 0 8 . 4 0 5 4 0 0 2 0
1 3 6 . 4 0 1 6 0 2 . 1 1 3 2 1 0 8 0 0 0 3 . 6 9 1 6 7 5 1 0
1 3 6 . 5 0 1 6 0 2 . 1 2 3 3 2 8 2 0 0 0 6 . 5 6 6 6 0 8 4 0
1 3 6 . 6 0 1 6 0 2 • 1 2 2 3 0 1 I D 0 0 6 . 1 6 6 8 5 4 2 D
1 3 6 . 7 0 1 6 0 2 . 1 2 5 7 3 1 3 0 0 0 1 . 0 6 6 2 8 1 1 0
1 3 6 . 8 0 1 6 1 2 . 1 1 4 8 6 7 2 D 0 0 2 . 9 8 7 8 9 4 1 0




















































BACK SCATTER INTENSITY FUNCTIONS
A LPH A N O .  OF TERMS QS I ( 1 8 0 )
1 3 7 . 0 0 1 6 1 2 . 0 9 5 8 5 9 2 0 0 0 1 . 9 5 0 6 3 3 4 0
1 3 7 . 1 0 1 6 1 2 . 1 1 2 0 0 1 0 D 0 0 2 . 4 1 4 3 2 1 3 D
1 3 7 . 2 0 1 6 1 2 . 1 1 4 5 3 0 4 D 0 0 1 . 0 6 7 9 2  1 9 0
1 3 7 . 3 0 1 6 1 2 . 1 1 0 4 9 1 9 0 0 0 2 . 9 5 1 9 4 8 9 0
1 3 7 . 4 0 1 6 1 2 .  1 2 0 6 3 9 1 0 0 0 4 . 0 6 9 9 8 2 1 D
1 3 / . 5 0 1 6 1 2 . 1 0 1 4 9 3 5 0 0 0 8 . 9 4 5 0 9 3 4 0
1 3 7 . 6 0 1 6 2 2 . 0 9 9 1 9 5 2 D 0 0 4 . 3 2 5 2 9 0 9 0
1 3 7 . 7 0 1 6 2 2 . 0 7 6 1 3 2 6 D 0 0 4 . 5 7 3 7 17 5D
1 3 7 . 8 0 1 6 2 2 . 0 9 0 1 4 3 3 D 0 0 8 . 0 9 6 5 0 1 8 D
1 3 7 . 9 0 1 6 2 2 . 0 8 6 6 1 3 8 0 0 0 9 . 1 8 3 7 4 1 8D
1 3 8 . 0 0 1 6 2 2 . 0 8 9 8 8 5 7 D 0 0 3 . 4 3 8 3 6 2 3 0
1 3 8 . 1 0 1 6 2 2 . 0 8 1 9 7 9 6 0 0 0 1 . 1 9 5 6 5 5 1 0
1 3 8 . 2 0 1 6 2 2 . 0 8 0 5 2 3 8 0 0 0 6 . 8 0 8 0 5 2 1 0
1 3 8 . 3 0 1 6 2 2 . 0 6 9 0 0 1 6 0 0 0 7 . 2 5 6 3 3 5 0 D
1 3 8 . 4 0 1 6 3 2 . 0 5 3 6 7 8 9 0 0 0 5 . 8 3 6 3 9 0 3 D
1 3 8 . 5 0 1 6 3 2 . 0 4 6 6 7 1 9 0 0 0 1 . 7 5 1 0 3 0 8 0
1 3 8 . 6 0 1 6 3 2 . 0 6 1 2 6 6 0 0 0 0 8 . 9 6 1 2 2 5 6 0
1 3 8 . 7 0 1 6 3 2 . 0 6 2 3 6 9 5 0 0 0 4 . 5 5 4 3 9 8 9 D
1 3 8 . 8 0 1 6 3 2 . 0 5 4 8 8 1 2 D 0 0 5 . 5 6 0 3 9 3 0 D
1 3 8 . 9 0 1 6 3 2 . 0 6 0 9 0 2 9 D 0 0 6 . 5 9 2 3 1 7 2 0
1 3 9 . 0 0 1 6 3 2 . 0 3 9 3 4 9 2 D 0 0 8 . 1 3 7 3 0 6 4 0
1 3 9 . 1 0 1 6 4 2 . 0 3 8 7 7 8 4 0 0 0 4 . 4 4  7 4 3 9 8 D
1 3 9 . 2 0 1 6 4 2 . 0 2 2 4 4 0 8 D 0 0 1 . 2 7 6 1 2 8 1 0
1 3 9 . 3 0 1 6 4 2 . 0 3 2 6 3 4 6 0 0 0 8 . 5 5 8 1 4 3 9 D
1 3 9 . 4 0 1 6 4 2 . 0 3 6 9 6 5 5 0 0 0 2 . 0 2 4 4 2 8 3 0
1 3 9 . 5 0 1 6 4 2 . 0 4 3 9 9 8 6 0 0 0 3 . 0 2 9 2 12 4 D
1 3 9 . 6 0 1 6 4 2 . 0 3 4 5 1 4 3 0 0 0 6 . 3 6 3 9 7 3 5 0
1 3 9 . 7 0 1 6 4 2 . 0 3 4 6 3 6 4 D 0 0 1 . 1 9 3 9 2 1 0 0
1 3 9 . 8 0 1 6 4 2 . 0 2 8 4 5 6 3 D 0 0 9 . 9 2 1 0 1 3 5 0
1 3 9 . 9 0 1 6 5 2 . 0 1 9 0 2 3 3 0 0 0 4 . 0 2 0 1 6 6 6 0
1 4 0 . 0 0 1 6 5 2 . 0 1 8 6 9 1 8 D 0 0 1 . 4 3 0 5 8 8 3 D
1 4 0 . 1 0 1 6 5 2 . 0  3 8 0 5 5 6 D 0 0 7 . 8 5 2 0 0 7 9 0
1 4 0 . 2 0 1 6 5 2 . 0 4 8 5 5 7 8 D 0 0 3 . 3 1 3 0 2 1 1 0
1 4 0 . 3 0 1 6 5 2 . 0 4 3 3 1 4 2 0 0 0 2 . 9 3 5 5 7 5 7 D
1 4 0 . 4 0 1 6 5 2 . 0 5 1 1 0 0 0 D 0 0 1 . 7 7 2 3 7 5 6 0
1 4 0 . 5 0 1 6 2 2 . 0 3 2 2 8 7 1 0 0 0 1 . 0 9 4 2 7 3 0 0
1 4 0 . 6 0 1 6 6 2 . 0 4 1 3 3 2 7 0 0 0 1 . 5 9 9 3 7 0 2 D
1 4 0 . 7 0 1 6 6 2 . 0 3 2 5 4 1 3 D 0 0 4 . 2 3 9 0 7 0 5 0
1 4 0 . 8 0 1 6 6 2 . 0 4 4 5 0 17D 0 0 1 . 0 3 6 0 4 6 4 D
1 4 0 . 9 0 1 6 6 2 . 0 5 6 3 9 4 1 0 0 0 1 . 3 0 8 6 8 5 5 0
1 4 1 . 0 0 1 6 3 2 . 0 7 0 8 1 4  ID 0 0 2 . 7 2 4 2 1 4 3 0
1 4 1 . 1 0 1 6 3 2 . 0 6 3 3 9 8 8 D 0 0 1 . 6 5 2 2 1 5 4 0
1 4 1 . 2 0 1 6 3 2 . 0 6 6 5 1 8 2 0 0 0 6 . 4 1 1 4 9 0 6 0
1 4 1 . 3 0 1 6 3 2 . 0 6 4 5 6 6 4 D 0 0 9 . 1 3 3 3 6 1 2 0
1 4 1 . 4 0 1 6 4 2 . 0 6 4 1 7  35D 0 0 1 . 1 2 1 1 2 2 0 0
1 4 1 . 5 0 1 6 4 2 . 0 6 6 3 4 8 9 0 0 0 3 . 5 2 5 1 7 3 8 D
1 4 1 . 6 0 1 6 4 2 . 0 8 5 2 7 9 9 0 0 0 1 . 6 8 7 7 6 5 2 D
1 4 1 . 7 0 1 6 4 2 . 0 9 7 0 9 3 2 D 0 0 5 . 5 2 5 9 2 9 2 D
1 4 1 . 8 0 1 6 4 2 . 0 9 6 5 5 4 2 0 0 0 6 . 2 0 2 6 7 0 1 0




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I C 1 8 0  i
1 4 2 . 0 0 1 6 4 2 . 0 8 3 2 2 5 5 D 0 0 8 . 2 8 4 3 5 7 9 D
1 4 2 . 1 0 1 6 5 2 . 0 9 8 7 8 7 3 0 0 0 1 . 5 5 6 1 0 9 0 0
1 4 2 . 2 0 1 6 5 2 . 0 9 0 8 1 8 2 D 0 0 4 . 8 2 9 9 5 2 5 D
1 4 2 . 3 0 1 6 5 2 . 0 9 9 9 5 7 0 0 0 0 4 . 7 5 4 9 7 5 3 0
1 4 2 . 4 0 1 6 5 2 . 1 0 8 8 5 6 6 0 0 0 3 . 8 2 2 2 7 6 4 0
1 4 2 . 5 0 1 6 5 2 . 1 2 2 3 2 4 0 0 0 0 9 . 2 0 9 3 6 3 8 D
1 4 2 . 6 0 1 6 5 2 . 1 1 0 4 7 3 5 D 0 0 7 . 4 6 1 6 3 7 5 D
1 4 2 . 7 0 1 6 5 2 .  1 0 9 2  72  70 0 0 1 . 0 8 0 6 2 8 0 0
1 4 2 . 8 0 1 6 5 2 . 1 0 3 7 8 9 7 D 0 0 8 . 3 4 5 5  7 7 8 D
1 4 2 . 9 0 1 6 6 2 •  1 0 6 5 7 0 5 D 0 0 1 . 3 2 3 8 9 7 3 0
1 4 3 . 0 0 1 6 6 2 . 1 0 4 5 5 2 9 0 0 0 2 . 2 7 1 8 4 2 6 0
1 4 3 . 1 0 1 6 6 2 . 1 1 4 9 1 3 0 0 0 0 1 . 1 2 1 8 8 7 9 D
1 4 3 . 2 0 1 6 6 2 .  1 2 2 7 2 0 9 D 0 0 2 . 7 9 1 3 2 1 9 0
1 4 3 . 3 0 1 6 6 2 . 1 1 6 7 9 2 5 0 0 0 1 . 0 2 0 6 8 4 3 D
1 4 3 . 4 0 1 6 6 2 . 1 1 3 7 3 7 8 0 0 0 1 . 8 9 5 1 8 7 3 D
1 4 3 . 5 0 1 6 6 2 . 0 8 8 7 9 8 0 D 0 0 9 . 7 9 5 8 8 8  I D
1 4 3 . 6 0 1 6 6 2 .  1 0 2 5 5 4 4 D 0 0 2 . 9 1 7 0 2 9 4 D
1 4 3 . 7 0 1 6 7 2 . 0 9 1 7 5 6 6 0 0 0 1 .  0 0 4 9 2 2 8 D
1 4 3 . 8 0 1 6 7 2 . 0 9 5 8 5 1 0 0 0 0 2 . 6 4 8 8 0 2 3 D
1 4 3 . 9 0 1 6 7 2 . 0 9 7 4 7 8 3 D 0 0 3 . 0 3 4 9 0 2 0 0
1 4 4 . 0 0 1 6 7 2 . 1 0 6 2 8 3 2 D 0 0 1 . 0 4 5 2 4 4 9 0
1 4 4 . 1 0 1 6 7 2 . 0 8 7 6 5 3 8 0 0 0 7 . 5 5 0 0 9 0 6 0
1 4 4 . 2 0 1 6 7 2 . 0 7 9 3 8 0 7 0 0 0 7 . 1 7 1 4 1 2 3 0
1 4 4 . 3 0 1 6 7 2 . 0 8 4 7 7 0 2 0 0 0 1 . 0 2 2 7 8 1 8 0
1 4 4 . 4 0 1 6 7 2 . 0 7 3 2 5 2 6 0 0 0 2 . 2 7 7 1 7 2 0 D
1 4 4 . 5 0 1 6 7 2 . 0 6 6 4 7 7 4 D 0 0 7 . 2 4 5 5 4 3 6 D
1 4 4 . 6 0 1 6 8 2 . 0 7 0 1 8 7  3D 0 0 1 . 6 7 5 7 9 2 2 D
1 4 4 . 7 0 1 6 8 2 . 0 7 6 0 8 9  I D 0 0 7 . 5 9 2 4 4 8 7 D
1 4 4 . 8 0 1 6 8 2 . 0 6 8 1 7  3 0 D 0 0 1 . 9 1 5 8 2 5 1 0
1 4 4 . 9 0 1 6 8 2 . 0 6 0 2 6 8 8 0 0 0 1 . 1 3 9 2 6 4 6 0
1 4 5 . 0 0 1 6 8 2 . 0 3 4 2 8 8 3 0 0 0 8 . 3 8 3 7 3 7 3 0
1 4 5 . 1 0 1 6 8 2 . 0 4 5 7 5 5 1 0 0 0 2 . 2 2 7 5 0 7 6 0
1 4 5 . 2 0 1 6 8 2 . 0 3 8 5 4 1 0 D 0 0 8 . 5 5 0 9 9 0 2 0
1 4 5 . 3 0 1 6 8 2 . 0 4 2 9 2 8 4 D 0 0 2 . 5 3 1 9 3 8 9 0
1 4 5 . 4 0 1 6 9 2 . 0 4 2 6 3 3  I D 0 0 6 . 0 4 8 0 4 9 3 D
1 4 5 . 5 0 1 6 9 2 . 0 5 3 4 6 7 9 D 0 0 1 . 6 8 7 1 8 4 8 0
1 4 5 . 6 0 1 6 9 2 . 0 3 6 7 2 7 2 0 0 0 1 . 9 5 7 5 6 5 5 0
1 4 5 . 7 0 1 6 9 2 . 0 2 9 1 2 6 5 D 0 0 1 . 5 6 3 1 5 5 6 0
1 4 5 . 8 0 1 6 9 2 . 0 1 6 9 7 5 2 0 0 0 1 . 9 7 1 5 5 2 9 0
1 4 5 . 9 0 1 6 9 2 . 0 3 4 6 3 9 5 D 0 0 2 . 9 1 3 3 0 1 2 0
1 4 6 . 0 0 1 6 9 2 . 0 2 8 8 4 9 5 0 0 0 5 . 4 8 5 1 5 7 2 D
1 4 6 . 1 0 1 6 9 2 . 0 3 3 4 9 4 2 0 0 0 8 . 6 7 8 0 1 9 4 0
1 4 6 . 2 0 1 7 0 2 . 0 4 1 7 7 9 7 D 0 0 3 . 7 8 2 4 1 0 6 0
1 4 6 . 3 0 1 7 0 2 . 0 3 9 2 7 9 3 0 0 0 1 . 9 9 3 5 2 9 9 0
1 4 6 . 4 0 1 7 0 2 . 0 3 6 0 8 3 5 D 0 0 6 . 2 0 0 3 6 9 0 D
1 4 6 . 5 0 1 7 0 2 . 0 1 7 1 5 1 9 D 0 0 1 . 1 6 8 7 3 5 2 0
1 4 6 . 6 0 1 7 0 2 . 0 2 9 7 2 3 2 D 0 0 2 . 4 3 3 2 7 7 6 0
1 4 6 . 7 0 1 7 0 2 . 0 3 4 2 1 6 3 0 0 0 1 . 6 3 9 8 7 9 1 D
1 4 6 . 8 0 1 7 0 2 . 0 4 4 5 4 7 6 0 0 0 7 . 0 8 3 1 5 9 1 0




















































BACK SCATTER INTENSITY FUNCTIONS
A LPHA N O .  OF TERMS QS 1 ( 1 8 0 )
1 4 7 . 0 0 1 7 1 2 . 0 6 0 9 3 4 0 D 0 0 2 . 0 1 2 4 5 1 9 0 0 4
1 4 7 . 1 0 1 7 1 2 . 0 4 9 5 1 6 0 D 0 0 1 . 7 1 7 0 7 7 3 0 0 4
1 4 7 . 2 0 1 7 1 2 . 0 4 6 4 0 7 9 D 0 0 1 . 1 9 0 1 3 3 0 0 0 4
1 4 7 . 3 0 1 7 1 2 . 0 3 9 0 6 8 5 0 0 0 8 . 6 1 6 5 8 8 3 0 0 3
1 4 7 . 4 0 1 7 1 2 . 0 6 9 1 9 6 8 0 0 0 3 . 7 4 2 0 8 7 4 0 0 4
1 4 7 . 5 0 1 7 1 2 . 0 6 5 2 0 7 2 D 0 0 1 . 0 2 1 8 6 3 6 0 0 4
1 4 7 . 6 0 1 7 1 2 . 0 7 2 8 9 2 2 D 0 0 1 . 4 3 1 4 1 0 0 0 0 4
1 4 7 . 7 0 1 71 2 . 0 8 0 5 4 4 6 D 0 0 7 . 2 1 5 8 9 8 2 0 0 3
1 4 7 . 8 0 I  72 2 . 0 8 0 4 1 7 9 D 0 0 3 . 3 1 0 6 2 4 2 D 0 4
1 4 7 . 9 0 1 7 2 2 . 0 8 0 8 8 1 4 0 0 0 6 . 5 4 2 6 8 4 1 0 0 3
1 4 8 . 0 0 1 72 2 . 0 6 6 0 1 7 5 0 0 0 9 . 6 9 1 3 5 8 4 0 0 3
1 4 8 . 1 0 1 7 2 2 . 0 7 6 3 4 7 8 0 0 0 1 . 4 7 8 0 1 9 3 D 0 4
1 4 8 . 2 0 1 7 2 2 . 0 8 7 6 3 6 3 D 0 0 1 . 1 3 1 2 8 5 6 0 0 4
1 4 8 . 3 0 1 7 2 2 . 1 0 0 6 7 0 3 0 0 0 5 . 2 8 6 6 1 1 8 0 0 3
1 4 8 . 4 0 1 7 2 2 . 0 9 9 6 0 6 5 0 0 0 5 . 7 1 1 9 4 5 0 0 0 3
1 4 8 . 5 0 1 7 2 2 .  1 1 3 1 7 0 3 0 0 0 2 . 0 8 4 8 4 4 1 0 0 4
1 4 8 . 6 0 1 7 3 2 . 0 9 9 8 4 1 7 0 0 0 3 . 0 3 8 0 5 1 7 0 0 4
1 4 8 . 7 0 1 7 3 2 . 0 9 4 9 9 2 1 0 0 0 2 . 1 4 1 2 3 5 9 0 0 4
1 4 8 . 8 0 1 7 3 2 . 0 8 7 5 3 0 8 0 0 0 I . 2 9 4 1 7 5 5 D 0 4
1 4 8 . 9 0 1 7 3 2 . 1 1 9 1 4 4 8 D 0 0 4 . 8 8 7 8 2 7 2 0 0 4
1 4 9 . 0 0 1 7 3 « 2 . 1 0 9 6 9 9 8 0 0 0 9 . 3 9 0 7 9 9 1 D 0 3
1 4 9 . 1 0 1 73 2 . 1 1 4 7 4 3 3 0 0 0 1 . 0 3 2 6 1 2 6 D 0 4
1 4 9 . 2 0 1 73 2 . 1 1 4 9 5 2 9 0 0 0 3 . 0 8 1 5 3 9 0 0 0 3
1 4 9 . 3 0 I  73 2 .  1 1 0 4 3 2  7D 0 0 2 . 7 2 9 2 7 1 3 0 0 4
1 4 9 . 4 0 1 74 2 . 1 0 9 4 1 5 0 0 0 0 1 . 0 6 9 6 2 5 2 D 0 4
1 4 9 . 5 0 1 7 4 2 . 0 9 1 3 5 0 7D 0 0 1 . 0 1 4 0 8 3 4 0 0 4
1 4 9 . 6 0 1 7 4 2 . 0 9 3 3 4 0 6 0 0 0 1 . 3 0 1 0 7 7 5 0 0 4
1 4 9 . 7 0 1 7 4 2 . 1 0 1 4 7 3 7 D 0 0 1 . 8 2 8 9 4 7 0 0 0 4
1 4 9 . 8 0 1 7 4 2 . 1 1 1 3 7 4 0 D 0 0 1 . 2 6 3 4 0 4 6 D 0 4
1 4 9 . 9 0 1 7 4 2 . 1 0 2 3 9 7 5 0 0 0 8 . 8 0 1 2 0 7 2 0 0 3
1 5 0 . 0 0 1 7 4 2 . 1 1 0 1 3 7 7 0 0 0 2 . 6 1 7 0 0 7 1 0 0 4
1 5 0 . 1 0 1 7 4 2 . 0 9 0 6 5 5  ID 0 0 2 . 6 1 8 2 9 1 3 0 0 4
1 5 0 . 2 0 1 7 5 2 . 0 8 3 2 3 6 4 D 0 0 1 . 4 5 6 2 9 9 5 0 0 4
1 5 0 . 3 0 1 7 5 2 . 0 7 2 2 4 3 4 0 0 0 5 . 7 8 4 4 4 3 2 D 0 3
1 5 0 . 4 0 1 7 5 2 . 0 9 8 3 4 19D 0 0 4 . 0 8 4 4 9 9 6 D 0 4
1 5 0 . 5 0 1 7 5 2 . 0 8 3 5 9 6 0 0 0 0 1 . 0 0 5 7 1 9 7 0 0 4
1 5 0 . 6 0 1 7 5 2 . 0 8 4 3 2 4 8 0 0 0 1 . 6 5 7 9 5 0 6 0 0 4
1 5 0 . 7 0 1 7 5 2 . 0 7 5 9 7 1 3 0 0 0 5 . 2 7 6 6 9 4 3 0 0 3
1 5 0 . 8 0 1 7 5 2 . 0 6 7 0 9 9 8 0 0 0 4 . 0 0 7 6 0 4 0 D 0 4
1 5 0 . 9 0 1 7 5 2 . 0 6 8 0 1 2 2 0 0 0 1 . 2 0 1 0 4 7 6 D 0 4
1 5 1 . 0 0 1 7 6 2 . 0 4 8 0 0 5 1 0 0 0 1 . 1 0 7 8 7 2 0 0 0 4
1 5 1 . 1 0 1 7 6 2 . 0 4 7 3 5 1 5 0 0 0 8 . 6 3 0 7 3 3 1 0 0 3
1 5 1 . 2 0 1 76 2 . 0 5 3 2 2 3 6 0 0 0 9 . 2 6 0 5 7 9 6 0 0 3
1 5 1 . 3 0 1 7 6 2 . 0 7 2 9 4 9 8 0 0 0 4 . 2 9 1 1 1 7 4 D 0 4
1 5 1 . 4 0 1 7 6 2 . 0 5 0 4 2 2 1 0 0 0 7 . 2 4 5 7 1 2 9 0 0 3
1 5 1 . 5 0 1 7 6 2 . 0 5 6 1 6  19D 0 0 1 . 9 9 5 5 2 1 6 0 0 4
1 5 1 . 6 0 1 76 2 . 0 3 3 7 6 4 8 0 0 0 3 . 3 7 4 3 7 8 7 0 0 4
1 5 1 . 7 0 1 7 7 2 . 0 3 2 5 0 8 0 0 0 0 2 . 4 0 8 1 2 7 9 D 0 4
1 5 1 . 8 0 1 7 7 2 . 0 2 4 1 7 8 3 0 0 0 9 . 4 2 4 2 1 8 7 0 0 3
1 5 1 . 9 0 1 7 7 2 . 0 4 7 0 5 8 0 D 0 0 4 . 3 1 1 9 5 7 9 D 0 4
112
BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I « 1 8 0 )
1 5 2 . 0 0 1 7 7 2 . 0 3 8 3 9 0 7 D 0 0 1 . 0 7 2 1 9 4 0 D
1 5 2 . 1 0 1 7 7 2 . 0 4 2 3 6 7 2 0 0 0 1 . 3 5 4 0 7 9 0 D
1 5 2 . 2 0 1 7 7 2 . 0 3 2 7 7 9 9 D 0 0 2 . 1 2 3 0 0 2 5 D
1 5 2 . 3 0 1 7 7 2 . 0 2 5  3 3 3 3 D 0 0 2 . 8 0 3 7 7 9 3 D
1 5 2 . 4 0 1 7 7 2 . 0 3 5 0 5 7 4 0 0 0 8 . 9 2 1 4 9 1 3 0
1 5 2 . 5 0 1 7 8 2 . 0 1 9 3 2 1 0 D 0 0 9 . 4 0 0 9 5 8 1 0
1 5 2 . 6 0 1 7 8 2 . 0 2 3 6 7 8 9 0 0 0 6 . 6 7 5 9 2 7 2 0
1 5 2 . 7 0 1 7 8 2 . 0 3 3 1 5 5 8 D 0 0 1 . 2 2 1 3 0 3 3 0
1 5 2 . 8 0 1 7 8 . 2 . 0 4 7 2 2 9 3 0 0 0 2 . 0 7 8 8 5 5 2 D
1 5 2 . 9 0 1 7 8 2 . 0 4 0 7 4 0 4 D 0 0 1 . 1 4 4 7 1 6 9 0
1 5 3 . 0 0 1 7 8 2 . 0 5 0 7 3 0 6 0 0 0 2 . 6 4 0 8 7 2 0 D
1 5 3 . 1 0 1 7 8 2 . 0 2 9 0 0 9 4 D 0 0 2 . 7 2 0 0 2 2 2 D
1 5 3 . 2 0 1 7 8 2 . 0 3 8 8 6 0 2 0 0 0 1 . 7 6 9 4 6 8 6 0
1 5 3 . 3 0 1 7 9 2 . 0 3 5 1 8 6 5 0 0 0 3 . 2 7 6 2 8 1 9 D
1 5 3 . 4 0 1 7 9 2 . 0 5 6 9 0 5 9 D 0 0 2 . 0 5 3 2 0 0 4 D
1 5 3 . 5 0 1 7 9 2 . 0 5 7 6 4 4 2 D 0 0 6 . 1 5 2 4 6 8 6 0
1 5 3 . 6 0 1 7 9 2 . 0 6 7 4 9 7 9 0 0 0 1 . 6 4 7 5 5 0 6 0
1 5 3 . 7 0 1 7 9 2 . 0 6 0 0 9 5 0 D 0 0 3 . 5 2 6 5 7 5 5 0
1 5 3 . 8 0 1 7 9 2 . 0 5 5 9 0 6 5 D 0 0 3 . 4 6 5 9 3 5 2 0
1 5 3 . 9 0 1 7 9 2 . 0 8 0 9 2 0 2 D 0 0 5 . 8 7 9 6 3 6 9 0
1 5 4 . 0 0 1 8 0 2 . 0 6 1 1 7 7 3 0 0 0 8 . 7 0 1 7 7 9 6 0
1 5 4 . 1 0 1 8 0 2 . 0 6 8 2 2 8 0 0 0 0 5 . 2 1 0 1 4 2 7 D
1 5 4 . 2 0 1 8 0 2 . 0 7 8 0 2 2 8 D 0 0 4 . 3 4 7 8 9 5 7 D
1 5 4 . 3 0 1 8 0 2 . 0 9 4 3 6 3 8 D 0 0 1 . 1 3 2 8 9 8 9 0
1 5 4 . 4 0 1 8 0 2 . 0 8 9 2 4 0 2 D 0 0 6 . 8 7 6 1 6 9 4 D
1 5 4 . 5 0 1 8 0 2 . 1 0 0 5 5 2 3 D 0 0 1 . 4 8 0 9 9 3 8 0
1 5 4 . 6 0 1 7 7 2 . 0 7 6 8 4 2 5 0 0 0 2 . 2 3 9 2 7 0 0 0
1 5 4 . 7 0 1 7 7 2 . 0 9 3 7 4 1 0 0 0 0 3 . 1 0 5 5 9 4 8 D
1 5 4 . 8 0 1 7 8 2 . 0 8 8 1 6 4 2 0 0 0 6 . 4 3 2 2 7 9 4 0
1 5 4 . 9 0 1 7 8 2 . 1 0 4 4 0 1 4 0 0 0 2 . 0 6 U 2 8 9 D
1 5 5 . 0 0 1 / 8 2 . 1 0 4 9 1 9 0 0 0 0 8 . 0 8 8 7 6 6 5 0
1 5 5 . 1 0 1 7 8 2 . 1 1 3 2 9 5 3 0 0 0 1 . 4 9 9 4 1 7 1 D
1 5 5 . 2 0 1 7 8 2 . 1 0 1 8 1 3 7 0 0 0 8 . 6 1 4 1 8 2 7 0
1 5 5 . 3 0 1 7 8 2 . 0 9 4 2 8 6 1 0 0 0 1 . 8 9 1 4 0 4 2 D
1 5 5 . 4 0 1 7 8 2 . 1 0 7 5 6 7  3D 0 0 4 . 3 2 1 6 4 0 4 D
1 5 5 . 5 0 1 7 9 2 . 0 9 8 6 4 8 7 0 0 0 8 . 2 8 6 7 2 0 3 0
1 5 5 . 6 0 1 7 9 2 . 1 0 1 9 4 4 6 0 0 0 3 . 7 1 5 1 9 5 2 0
1 5 5 . 7 0 1 7 9 2 . 1 0 5 2 3 4 1 D 0 0 5 . 4 8 9 1 6 3 2 D
1 5 5 . 8 0 1 7 9 2 . 1 1 6 1 0 3 3 D 0 0 1 . 5 8 5 6 4 5 2 0
1 5 5 . 9 0 1 7 9 2 . 1 0 5 5 5 0 5 0 0 0 1 . 0 9 8 1 8 7 9 D
1 5 6 . 0 0 1 7 9 2 . 1 1 1 4 7 9 2 D 0 0 1 . 8 7 5 2 9 2 1 0
1 5 6 . 1 0 1 7 9 2 . 0 8 1 0 3 0 0 0 0 0 1 . 5 3 4 3 5 5 8 0
1 5 6 . 2 0 1 7 9 2 . 0 9 8 5 8 7 2 0 0 0 2 . 4 2 1 9 9 3 0 D
1 5 6 . 3 0 1 8 0 2 . 0 8 7 5 2 6 7 0 0 0 1 . 7 2 0 0 1 0 9 0
1 5 6 . 4 0 1 8 0 2 . 0 9 7 5 9 5 2 0 0 0 8 . 8 3 5 8 1 4  I D
1 5 6 . 5 0 1 8 0 2 . 0 9 4 7 0 0 4 0 0 0 6 . 8 4 0 7 9 5 2 0
1 5 6 . 6 0 1 8 0 2 . 0 9 5 9 5 0 2 0 0 0 1 . 4 7 9 8 2 6 8 0
1 5 6 . 7 0 1 8 0 2 . 0 7 8 9 2 2 4 D 0 0 2 . 7 3 6 8 9 1 9 D
1 5 6 . 8 0 1 8 0 2 . 0 6 5 6 5 7 9 D 0 0 1 . 7 3 5 B 1 8 9 D




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS 1 ( 1 8 0 )
1 5 7 . 0 0 1 8 0 2 . 0 6 5 9 3 9 6 D 0 0 7 . 5 7 0 6 1 0 6 0
1 5 7 . 1 0 1 8 1 2 . 0 6 6 0 6 1 2 D 0 0 3 . 7 6 3 8 1 0 7 0
1 5 7 . 2 0 1 8 1 2 . 0 6 5 2 6 7 8 0 0 0 1 . 5 4 9 4 5 2 5 0
1 5 7 . 3 0 1 8 1 2 . 0 7 2 1 7 5 3 0 0 0 9 . 3 7 2 1 4 1 8 D
1 5 7 . 4 0 1 8 1 2 . 0 5 9 3 5 9 3 0 0 0 6 . 7 4 3 1 3 5 5D
1 5 7 . 5 0 1 8 1 2 . 0 6 3 9 2 7  I D 0 0 8 . 8 2 4 8 8 0 3 D
1 5 7 . 6 0 1 8 1 2 . 0 3 1 3 1 9 5 D 0 0 5 . 7 6 2 1 8 1 9 0
1 5 7 . 7 0 1 8 1 2 . 0 4 9 1 3 2 7 0 0 0 3 . 0 6 2 2 9 2 2 0
1 5 7 . 8 0 1 8 1 2 . 0 3 7 9 9 1 5 D 0 0 3 . 5 1 9 5 2 1 5 0
1 5 7 . 9 0 1 8 2 2 . 0 4 9 0 0 6 0 0 0 0 1 . 3 0 8 1 5 9 7 D
1 5 8 . 0 0 1 8 2 2 . 0 4 1 6 0 1 0 D 0 0 3 . 7 1 3 5 3 1 7 0
1 5 8 . 1 0 1 8 2 2 ■ Q 4 7 Q 5 3 0 D 0 0 1 . 5 9 4 6 6 4 4 0
1 5 8 . 2 0 1 8 2 2 . 0 3 2 4 1 9 4 D 0 0 1 . 2 1 9 5 6 2 9 0
1 5 8 . 3 0 1 8 2 2 . 0 2 1 1 6 6 9 0 0 0 5 .  1 6 7 7 3 2 0 D
1 5 8 . 4 0 1 8 2 2 . 0 1 7 6 4 0 9 D 0 0 1 . 0 6 0 1 4 6 8 0
1 5 8 . 5 0 1 8 2 2 . 0 2 9 9 9 1 9 0 0 0 7 . 1 4 3 7 4 3 0 D
1 5 8 . 6 0 1 8 2 2 . 0 3 1 9 6 4 8 0 0 0 1 . 8 5 4 0 6 1 2 0
1 5 8 . 7 0 1 8 3 2 . 0 3 3 6 2 4 4 D 0 0 2 . 4 8 7 3 1 7 3 0
1 5 8 . 8 0 1 8 3 2 . 0 4 2 2 1 5 3 D 0 0 1 . 0 3 8 1 2 6 5 0
1 5 8 . 9 0 1 8 3 2 . 0 3 3 7 4 0 7 0 0 0 1 . 3 1 9 3  7 0 4 D
1 5 9 . 0 0 1 8 3 2 . 0 4 5 1 0 0 4 D 0 0 9 . 1 8 6 1 2 8 4 0
1 5 9 . 1 0 1 8 3 2 . 0 1 8 0 3 8 0 0 CO 2 . 4 4 9 8 8 6 1 0
1 5 9 . 2 0 1 8 3 2 . 0 3 7 8 9 9 7 0 0 0 1 . 9 5 2 5 9 1 5 0
1 5 9 . 3 0 1 8 3 2 . 0 3 5 1 8 9 9 0 0 0 I  • 6 6 2 3 4 2 4 D
1 5 9 . 4 0 1 8 3 2 . 0  5 5 4 4 8 4 D 0 0 1 . 2 2 3 5 7 7 0 0
1 5 9 . 5 0 1 8 3 2 . 0 4 5 2 9 5 9 0 0 0 1 . 6 4 4 7 4 4 3 D
1 5 9 . 6 0 1 8 4 2 . 0 5 5 0 4 7 9 0 0 0 1 . 4 6 6 1 2 7 4 D
1 5 9 . 7 0 1 8 4 2 . 0 4 5 9 8 0 8 0 0 0 8 . 1 6 3 2 5 2  7D
1 5 9 . 8 0 1 8 4 2 . 0 3 9 9 4 2 5 D 0 0 3 . 9 0 2 4 9 5 8 D
1 5 9 . 9 0 1 8 4 2 . 0 4 1 3 9 4 0 D 0 0 6 . 5 6 7 8 7 0 2 D
1 6 0 . 0 0 1 8 4 2 . 0 6 2 2 2 4 1 D 0 0 7 . 5 2 9 7 9 1 2 D
1 6 0 . 1 0 1 8 4 2 . 0 6 6 5 1 2 4 0 0 0 2 . 0 3 5 4 2 4 9 0
1 6 0 . 2 0 1 8 4 2 . 0 7 0 7 1 0 1 D 0 0 3 . 5 0 0 4 8 8 4 D
1 6 0 . 3 0 1 8 4 2 . 0 7 8 6 4 5 7 0 0 0 7 . 0 3 5 5 3 1 3 0
1 6 0 . 4 0 1 8 5 2 . 0 7 2 0 9 9 8 0 0 0 9 . 6 5 7 8 4 6 6 D
1 6 0 . 5 0 1 8 5 2 . 0 8 9 6 1 4 5 0 0 0 6 . 8 6 8 6 1 2 4 0
1 6 0 . 6 0 1 8 5 2 . 0 6 4 9 3 5 8 0 0 0 1 . 2 0 3 4 0 3 5 0
1 6 0 . 7 0 1 8 5 2 . 0 8 0 5 9 9 8 D 0 0 1 . 0 5 9 1 3 1 9 D
1 6 0 . 8 0 1 8 5 2 . 0 8 4 8 5 4 6 0 0 0 9 . 6 4 3 4 3 6 1 D
1 6 0 . 9 0 1 8 5 2 . 1 1 5 8 7 3 8 0 0 0 3 . 6 5 6 1 1 5 5 0
1 6 1 . 0 0 1 8 5 2 . 0 9 3 9 4 1 5 0 0 0 5 .  1 1 9 3 2 1 8 D
1 6 1 . 1 0 1 8 5 2 . 1 0 2 2 7 5 0 D 0 0 1 . 7 4 5 6 5 6 7 0
1 6 1 . 2 0 1 8 6 2 . 0 9 2 3 5 7 0 0 0 0 6 . 3 7 8 6 4 1 0 D
1 6 1 . 3 0 1 8 6 2 . 0 8 5 8 3 0 9 D 0 0 7 . 9 4 9 8 8 8 4 0
1 6 1 . 4 0 1 8 6 2 . 0 8 5 6 1 7 6 D 0 0 3 .  1 0 5 8 5 0 1 0
1 6 1 . 5 0 1 8 6 2 . 1 0 6 9 1 9 8 D 0 0 1 . 1 2 5 4 5 4 5 0
1 6 1 . 6 0 1 8 6 2 . 1 0 6 6 8 5 1 0 0 0 2 . 5 7 2 3 5 6 7 0
1 6 1 . 7 0 1 8 6 2 .  1 0 7 8 3 8 3 D 0 0 2 . 2 6 5 8 7 8 2 0
1 6 1 . 8 0 1 8 6 2 . 1 0 9 0 3 1 1 0 0 0 3 . 5 8 0 1 0 9 8 D




















































BACK SCATTER INTENSITY FUNCTIONS
A LP H A N O .  OF TERMS OS I I  1 8 0 )
1 6 2 . 0 0 1 8 7 2 . 1 1 8 3 2 1 8 D 0 0 3 . 9 7 1 7 7 3 8 D 0 3
1 6 2 . 1 0 1 8 7 2 . 0 8 5 7 8 8 5 D 0 0 4 . 7 7 0 1 6 0 9 D 0 2
1 6 2 . 2 0 1 8 7 2 . 0 9 3 2 8 2 9 0 0 0 4 . 1 7 0 6 5 6 4 D 0 3
1 6 2 . 3 0 1 8 7 2 . 0 9 5 7 2 2 8 0 0 0 7 . 1 8 7 8 4 7 6 0 0 2
1 6 2 . AO 1 8 7 2 . 1 0 5 2 6 4 3 D 0 0 3 . 0 3 2 0 0 3 8 0 0 3
1 6 2 . 5 0 1 8 7 2 . 0 9 4 4 6 7 8 0 0 0 1 . 3 0 7 2 7 1 7 D 0 3
1 6 2 . 6 0 1 8 7 2 . 0 9 7 8 7 6 3 0 0 0 1 . 1 4 5 8  3 2  3D 0 4
1 6 2 . 7 0 1 8 7 2 . 0 8 2 8 5 0 7 D 0 0 1 . 5 8 9 4 6 5 3 D 0 4
1 6 2 . 8 0 1 8 8 2 . 0 7 4 7 3 3 2 D 0 0 6 . 7 1 2 3 0 4 2 D 0 3
1 6 2 . 9 0 1 8 8 2 . 0 7 0 2 5 9 8 D 0 0 3 . 8 3 9 4 9 9 3 0 0 2
1 6 3 . 0 0 1 8 8 2 . 0 8 8 9 4 1 2 0 0 0 1 . 6 4 4 6 0 2 2 0 0 4
1 6 3 . 1 0 1 8 8 2 . 0 8 0 7 3 7 5 0 0 0 3 . 2 7 6 2 5 1 6 D 0 2
1 6 3 . 2 0 1 8 8 2 . 0 7 7 6 2 0 6 D 0 0 1 . 0 5 2 3 7 8 6 D 0 3
1 6 3 . 3 0 1 8 8 2 . 0 7 1 6 6 3 4 0 0 0 4 . 2 5 0 5 8 5 9 0 0 3
1 6 3 . 4 0 1 8 8 2 . 0 5 7 1 9 4 0 0 0 0 8 .  7 5 2 4 2 2 2 D 0 3
1 6 3 . 5 0 1 8 8 2 . 0 8 1 5 3 5 0 0 0 0 1 . 2 5 0 2 8 6 0 0 0 3
1 6 3 . 6 0 1 8 9 2 . 0 4 5 1 6 2 5 0 0 0 3 . 9 4  7 4 7 9 0 0 0 3
1 6 3 . 7 0 1 8 9 2 . 0 4 9 4 6 1 2 D 0 0 4 . 2 3 7 8 1 3 4 D 0 2
1 6 3 . 8 0 1 8 9 2 . 0 5 0 7 3 4 4 0 0 0 3 . 1 7 6 9 2 6 6 0 0 3
1 6 3 . 9 0 1 8 9 2 . 0 5 8 2 6 9 8 0 0 0 5 . 7 5 2 3 0 4 2 D 0 3
1 6 4 . 0 0 1 8 9 2 . 0 4 5 2 2 3 8 0 0 0 1 . 4 6 5 6 1 6 6 0 0 3
1 6 4 . 1 0 1 8 9 2 . 0 4 8 0 7 6 9 0 0 0 1 . 3 1 9 6 9 0 2 0 0 4
1 6 4 . 2 0 1 8 9 2 . 0 3 1 3 6 9 0 0 0 0 9 . 7 6 4 0 6 8 6 0 0 3
1 6 4 . 3 0 1 9 0 2 . 0 2 9 2 2 3 7 0 0 0 7 . 7 6 0 0 2 1 7 0 0 3
1 6 4 . 4 0 1 9 0 2 . 0 2 6 3 2 1 2 0 0 0 1 . 7 2 6 5 4 8 4 D 0 3
1 6 4 . 5 0 1 9 0 2 . 0 4 9 1 9 8 9 0 0 0 2 . 4 0 0 9 8 6 0 0 0 4
1 6 4 . 6 0 1 9 0 2 . 0 3 9 7 2 6 0 D 0 0 1 . 2 3 4 3 8 6 7 0 0 3
1 6 4 . 7 0 1 9 0 2 . 0 3 8 7 6 4 2 0 0 0 8 . 5 2 9 4 6 5 0 D 0 3
1 6 4 . 8 0 1 9 0 2 . 0 3 1 6 2 4 0 0 0 0 1 . 5 2 7 6 1 6 2 0 0 3
1 6 4 . 9 0 1 9 0 2 . 0 1 9 7  7 6 8 D 0 0 1 . 2 8 8 8 2 8 6 0 0 4
1 6 5 . 0 0 1 9 0 2 . 0 3 9 6 6 18D 0 0 1 . 6 8 8 6 2 1 7 0 0 4
1 6 5 . 1 0 1 9 1 2 . 0 2 0 0 3 5 4 D 0 0 3 . 2 6 6 5 1 7 2 0 0 3
1 6 5 . 2 0 1 9 1 2 . 0 2 8 3 7 8 6 D 0 0 2 . 0 0 1 9 3 2 4 0 01
1 6 5 . 3 0 1 9 1 2 . 0 3 3 9 3 8 2 0 0 0 3 . 3 4 8 0 7 4 4 D 0 3
1 6 5 . 4 0 1 9 1 2 . 0 4 6 7 7 4 4 D 0 0 4 . 2 7 8 9 8 7 9 D 0 3
1 6 5 .  5;0 1 9 1 2 . 0 3 7 1 4 7 9 D 0 0 9 . 4 9 9 7 7 6 5 0 0 3
1 6 5 . 6 0 1 9 1 2 . 0 4 4 4 2 0 0 D 0 0 5 . 0 4 1 6 5 8 6 0 0 3
1 6 5 . 7 0 1 9 1 2 . 0 2 8 8 2 9 8 0 0 0 1 . 4 1 8 7 8 9 0 0 0 4
1 6 5 . 8 0 1 9 1 2 . 0 4 0 7 2 0 7 0 0 0 2 . 4 7 2 1 8 4 3 0 0 4
1 6 5 . 9 0 1 9 2 2 . 0 3 7 9 2 2 2 0 0 0 3 . 6 1 5 5 8 9 3 0 0 3
1 6 6 . 0 0 1 9 2 2 . 0 6 6 4 0 6 8 0 0 0 3 . 3 8 4 4 9 9 3 0 0 4
1 6 6 . 1 0 1 9 2 2 . 0 5 8 8 2 0 7 0 0 0 6 . 5 5 6 4 9 3 5 0 0 2
1 6 6 . 2 0 1 9 2 2 . 0 6 3 0 0 2 8 0 0 0 8 . 4 0 6 7 9 8 9 0 0 3
1 6 6 . 3 0 1 9 2 2 . 0 5 7 5 4 3 2 D 0 0 6 . 2 . 0 3 7 9 7 7 0 0 3
1 6 6 . 4 0 1 9 2 2 . 0 4 9 3 1 2 8 D 0 0 5 . 5 3 1 3 8 5 4 D 0 3
1 6 6 . 5 0 1 9 2 2 . 0 6 5 4 8 0 0 0 0 0 2 . 2 8 1 0 0 7 8 0 0 4
1 6 6 . 6 0 1 9 2 2 . 0 5 9 4 3 6 1 D 0 0 1 . 2 1 6 5 4 5 0 0 0 4
1 6 6 . 7 0 1 9 3 2 . 0 6 9 8 9 7 8 D 0 0 3 . 5 8 6 0 5 4 2 D 0 3
1 6 6 . 8 0 1 9 3 2 . 0 7 5 9 6 8 6 0 0 0 7 . 9 3 3 4 7 8 0 0 0 3
1 6 6 . 9 0 1 9 3 2 . 0 9 0 7 2 6 3 0 0 0 1 . 1 5 7 3 1 1 5 D 0 4
115
BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS QS I I 1 8 0 )
1 6 7 . 0 0 1 9 3 2 . 0 8 2 2 2 5 2 0 0 0 1 . 2 8 7 3 8 8 7 0
1 6 7 . 1 0 1 9 3 2 . 0 9 1 4 8 9 0 D 0 0 7 . 0 3 3 0 0 7 7 0
1 6 7 . 2 0 1 9 3 2 . 0 7 3 5 4 4 6 0 0 0 6 . 9 3 0 8 2 5 3 D
1 6 7 . 3 0 1 9 3 2 . 0 8 8 6 5 7 1 0 0 0 2 . 0 8 0 5 3 3 1 0
1 6 7 . 4 0 1 9 4 2 . 0 8 6 5 1 6 1 0 0 0 5 . 2 2 0 7 5 5 8 D
1 6 7 . 5 0 1 9 4 2 . 1 1 2 1 2 1 9 0 0 0 3 . 7 9 5 8 8 2 3 0
1 6 7 . 6 0 1 9 4 2 . 1 0 4 1 8 1 7D 0 0 1 . 4 3 1 9 9 8 9 0 '
1 6 7 . 7 0 1 9 4 2 • 1 0 3 8 2 7 9 D 0 0 2 . 3 3 0 6 4 1 6 0
1 6 7 . 8 0 1 9 4 2 . 0 9 4 8 8 7 8 0 0 0 1 . 2 3 6 7 5 7 7 0
1 6 7 . 9 0 1 9 4 2 . 0 8 4 7 8 6 5 D 0 0 1 , 1 7 5 8 2 7 9 0
1 6 8 . 0 0 1 9 1 2 . 0 9 5 4 0 0 1 0 0 0 2 . 9 0 1 7 4 7 1 D
1 6 8 . 1 0 1 9 1 2 . 0 9 2 5 2 7 2 D 0 0 1 . 0 5 1 8 7 2 5 0
1 6 8 . 2 0 1 9 5 2 . 0 9 9 4 2 0 3 D 0 0 2 . 3 0 3 8 8 9 0 D
1 6 8 . 3 0 1 9 5 2 . 0 9 9 7 0 1 2 0 0 0 5 . 4 1 3 9 7 9 6 0
1 6 8 . 4 0 1 9 5 2 .  1 0 9 2 2 1 3 D 0 0 8 . 5 6 1 0 2 6 4 0
1 6 8 . 5 0 1 9 2 2 . 0 9 5 2 7 1 0 0 0 0 2 . 3 9 6 6 0 7 2 0
1 6 8 . 6 0 1 9 2 2 .  1 0 0 6 6 4 9 0 0 0 3 . 2 5 3 8 7 3 4 0
1 6 8 . 7 0 1 9 2 2 . 0 7 6 6 8 0 0 0 0 0 1 .  1 8 9 6 5 9 5 D
1 6 8 . 8 0 1 9 2 2 . 0 9 3 5 2 2 7 0 0 0 4 . 3 4 3 9 3 3 2 D
1 6 8 . 9 0 1 9 3 2 . 0 8 4 3 1 5 5 0 0 0 9 . 4 1 6 5 7 8 2 0
1 6 9 . 0 0 1 9 3 2 . 0 9 9 8 5 4 9 D 0 0 4 . 2 7 4 2 8 6 7 0
1 6 9 . 1 0 1 9 3 2 . 0 8 7 4 4 9 7 0 0 0 3 . 1 6 4 9 9 4  3D
1 6 9 . 2 0 1 9 3 2 . 0 8 5 7 1 6 0 D 0 0 2 . 2 2 5 1 0 0 0 D
1 6 9 . 3 0 1 9 3 2 . 0  7 1 7 1 1 2 0 0 0 1 . 4 7 3 2 2 5 3 0
1 6 9 . 4 0 1 9 3 2 . 0 5 7 4 5 4 8 0 0 0 9 . 2 6 4 7 0 1 I D
1 6 9 . 5 0 1 9 3 2 . 0 6 1 3 6 4 1 0 0 0 1 . 7 2 2 7 2 0 1 0
1 6 9 . 6 0 1 9 3 2 . 0 6 0 9 0 1 4 0 0 0 2 . 3 0 5 3 7 5 6 0
1 6 9 . 7 0 1 9 4 2 . 0 6 4 9 5 8 0 D 0 0 1 . 0 0 4 5 2 1 2 0
1 6 9 . 8 0 1 9 4 2 . 0 6 1 4 2 6 3 0 0 0 1 . 2 7 9 3 1 3 2 0
1 6 9 . 9 0 1 9 4 2 . 0 6 8 1 5 0 5 0 0 0 1 . 7 2  7 4 5 3 1 D
1 7 0 . 0 0 1 9 4 2 . 0 5 2 0 3 6 0 D 0 0 3 . 1 5 6 1 9 7 2 0
1 7 0 . 1 0 1 9 4 2 . 0 5 6 2 2 9 3 0 0 0 8 . 3 2 2 9 0 1 6 0
1 7 0 . 2 0 1 9 4 2 . 0 3 0 5 7 5 4 D 0 0 7 • 2 1 2 9 6 6  7D
1 7 0 . 3 0 1 9 4 2 . 0 5 1 0 1 6 7 0 0 0 4 . 1 4 6 1 6 7 2 D
1 7 0 . 4 0 1 9 4 2 . 0 3 8 6 2 8 6 0 0 0 8 . 9 9 8 3 9 7 7 D
1 7 0 . 5 0 1 9 5 2 . 0 4 7 3 8 8 1 0 0 0 3 . 4 1 6 8 3 8 1 D
1 7 0 . 6 0 1 9 5 2 . 0 4 0 1 1 4 8 0 0 0 5 . 3 0 2 3 7 4 7 0
1 7 0 . 7 0 1 9 5 2 . 0 4 0 5 1 5 1 0 0 0  • 3 . 7 0 9 0 4 2 9 0
1 7 0 . 8 0 1 9 5 2 . 0 2 9 6 9 0 1 0 0 0 2 . 9 1 8 0 5 1 8 0
1 7 0 . 9 0 1 9 5 2 . 0 1 7 6 6 0 8 D 0 0 1 . 8 6 9 1 3 1 7D
1 7 1 . 0 0 1 9 5 2 . 0 2 1 2 2 3 8 0 0 0 2 . 0 1 2 2 2 7 2 0
1 7 1 . 1 0 1 9 5 2 . 0 2 7 6 1 7 6 0 0 0 2 . 1 1 9 3 8 5 2 0
1 7 1 . 2 0 1 9 5 2 . 0 3 4 3 7 3 2 0 0 0 7 . 8 3 5 0 4 1 4 D
1 7 1 . 3 0 1 9 6 2 . 0 3 2 6 5 3 5 0 0 0 8 . 2 3 5 6 8 9 5 D
1 7 1 . 4 0 1 9 6 2 . 0 4 1 7 9 8 1 0 0 0 9 . 6 7 0 7 2 2 2 0
1 7 1 . 5 0 1 9 6 2 . 0 2 9 9 7 2 0 0 0 0 3 . 6 4 2 3 3 6 0 0
1 7 1 . 6 0 1 9 6 2 . 0 3 9 4 9 1 5 0 0 0 9 . 7 5 8 6 6 8 1 0
1 7 1 . 7 0 1 9 6 2 . 0 2 3 8 8 6 9 D 0 0 1 . 2 1 5 5 2 7 3 0
1 7 1 . 8 0 1 9 6 2 . 0 4 6 4 5 3 6 0 0 0 6 . 1 7 1 8 7 0 3 0




















































BACK SCATTER INTENSITY FUNCTIONS
ALPHA N O .  OF TERMS GS I ( 1 8 0 )
1 7 2 . 0 0 1 9 6 2 . 0 4 7 1 8 7 0 0 0 0 3 . 0 2 2 5 8 1 0 0
1 7 2 . 1 0 1 9 7 2 . 0 4 4 0 2 7 6 0 0 0 4 .  7 3 0 0 5 8 4 0
1 7 2 . 2 0 1 9 7 2 . 0 4 8 4  7 7 6 0 0 0 3 . 5 0 1 6 9 5 5 0
1 7 2 . 3 0 1 9 7 2 . 0 4 4 3 1 4 9 D 0 0 2 . 5 2 2 7 5 4 2 D
1 7 2 . 4 0 1 9 7 2 . 0 3 7 5 5 1 4 D 0 0 1 . 3 3 8 0 4 9 8 0
1 7 2 . 5 0 1 9 7 2 . 0 4 4 5 9 8 7 D 0 0 1 . 1 3 0 0 5 9 9 D
1 7 2 . 6 0 1 9 7 2 . 0 5 7 3 0 5 2 D 0 0 3 .  1 0 1 2 1 4 5 0
1 7 2 . 7 0 1 9 7 2 . 0 6 7 2 3 0 5 0 0 0 1 . 7 0 3 7 1 6 9 0
1 7 2 . 8 0 1 9 7 2 . 0 6 7 2 2 2 0 0 0 0 2 . 1 8 1 0 3 9 3 0
1 7 2 . 9 0 1 9 8 2 . 0 7 6 7 5 4 4 D 0 0 1 . 5 5 4 5 7 5 1 0
1 7 3 . 0 0 1 9 8 2 . 0 6 6 2 0 8 4 0 0 0 4 . 7 5 8 3 5 9 5 D
1 7 3 . 1 0 1 9 8 2 . 0 7 7 3 6 1 0 D 0 0 2 . 0 7 8 4 4 8 9 D
1 7 3 . 2 0 1 9 8 2 . 0 6 3 4 2 8 5 D 0 0 1 . 2 3 1 8 9 2 6 0
1 7 3 . 3 0 1 9 8 2 . 0 8 8 4 6 2 8 0 0 0 4 . 0 7 8 0 3 8 5 D
1 7 3 . 4 0 1 9 8 2 . 0 8 3 6 4 9 0 D 0 0 1 . 0 5 0 3 3 9 0 0
1 7 3 . 5 0 1 9 8 2 . 0 9 3 4 7 0 5 0 0 0 2 . 5 2 1 3 3 3 8 0
1 7 3 . 6 0 1 9 8 2 . 0 8 8 1 7 1 4 0 0 0 8 . 3 5 7 1 7 5 4 0
1 7 3 . 7 0 1 9 8 2 . 0 9 1 2 3 2 I D 0 0 4 . 3 3 2 4 5 0 0 0
1 7 3 . 8 0 1 9 9 2 . 0 8 7 6 3 9 0 D 0 0 4 .  4 3 0 2 3 9 0 D
1 7 3 . 9 0 1 9 9 2 . 0 7 9 9 8 0 6 0 0 0 2 . 2 2 9 7 5 2 7 0
1 7 4 . 0 0 1 9 9 2 . 0 8 4 7 4 1 8 0 0 0 1 . 5 6 3 4 1 8 1 0
1 7 4 . 1 0 1 9 9 2 . 0 9 6 3 4 9 7 0 0 0 2 . 7 5 1 0 8 1 9 D
1 7 4 . 2 0 1 9 9 2 . 1 0 3 6 8 6 4 0 0 0 1 . 4 9 4 7 1 5 8 0
1 7 4 . 3 0 1 9 9 2 . 1 0 0 0 6 9 8 0 0 0  » 1 . 5 4 6 3 1 7 5 0
1 7 4 . 4 0 1 9 9 2 . 1 0 4 2 0 8 1 D 0 0 6 . 7 7 9 2 3 3 4 0
1 7 4 . 5 0 1 9 9 2 . 0 8 9 2 4 2 3 D 0 0 4 . 0 5 8 6 1 2 0 0
1 7 4 . 6 0 2 0 0 2 . 0 9 5 9 5 3 5 0 0 0 2 . 8 3 8 4 4 4 5 0
1 7 4 . 7 0 2 0 0 2 . 0 8 1 3 8 7 7 0 0 0 1 . 4 5 2 8 7 1 3 0
1 7 4 . 8 0 2 0 0 2 . 0 9 6 6 1 4 1 D 0 0 3 . 5 3 4 9 1 8 5 0
1 7 4 . 9 0 2 0 0 2 . 0 9 2 3 7 1 5 0 0 0 1 . 7 3 7 1 7 3 6 0
1 7 5 . 0 0 2 0 0 2 . 0 9 8 1 8 8 2 D 0 0 3 . 2 5 1 4 5 6 6 0
1 7 5 . 1 0 2 0 0 2 . 0 8 6 4 2 1 6 0 0 0 9 . 3 9 4 7 3 1 5 0
1 7 5 . 2 0 2 0 0 2 . 0 8 4 8 1 9 1 0 0 0 4 . 2 5 3 5 3 2 9 0
1 7 5 . 3 0 2 0 0 2 . 0 7 8 5 8 5 0 0 0 0 3 . 4 6 4 9 2 5  3D
1 7 5 . 4 0 2 0 1 2 . 0 6 8 9 0 6 3 D 0 0 1 . 4 4 8 0 8 4 6 0
1 7 5 . 5 0 2 0 1 2 . 0 6 8 6 1 0 2 0 0 0 7 . 9 2 9 6 1 1 8 0
1 7 5 . 6 0 2 0 1 2 . 0 7 5 4 2 2 9 0 0 0 2 . 7 6 1 0 6 2 8 0
1 7 5 . 7 0 2 0 1 2 . 0 7 8 4 1 5 9 0 0 0 1 . 8 1 1 6 2 7 0 0
1 7 5 . 8 0 2 0 1 2 . 0 7 0 5 0 6 4 0 0 0 2 . 8 1 7 6 7 8 2 D
1 7 5 . 9 0 2 0 1 2 . 0 6 8 6 0 0 9 D 0 0 8 . 5 9 5 5 4 4 1 D
1 7 6 . 0 0 2 0 1 2 . 0 5 0 5 2 3 4 0 0 0 5 . 0 1 8 6 9 8 4 0
1 7 6 . 1 0 2 0 1 2 . 0 5 7 2 2 6 2 0 0 0 4 . 2 6 6 2 8 2 2 D
1 7 6 . 2 0 2 0 2 2 . 0 4 3 6 3 4 0 D 0 0 9 . 8 1 7 2 0 4 5 0
1 7 6 . 3 0 2 0 2 2 . 0 5 2 6 6 8 3 0 0 0 1 . 8 3 5 7 3 4 1 0
1 7 6 . 4 0 2 0 2 2 . 0 4 9 5 6 2 8 0 0 0 7 . 3 9 1 3 6 0 9 0
1 7 6 . 5 0 2 0  2 2 . 0 5 4 5 9 2 8 D 0 0 2 . 4 6 8 4 1 8 5 0
1 7 6 . 6 0 2 0 2 2 . 0 4 0 1 5 5 6 D 0 0 1 . 1 1 6 9 1 0 0 D
1 7 6 . 7 0 2 0 2 2 . 0 3 7 5 1 9 3 D 0 0 4 . 1 1 7 4 8 9 6 0
1 7 6 . 8 0 2 0 2 2 . 0 3 1 5 8 7 0 0 0 0 4 . 7 2 4 7 5 1 7D



















































BACK SCATTER INTENSITY FUNCTIONS
A LPH A NO.  OF T E R M S  OS 1 ( 1 8 0 )
1 7 7 . 0 0 2 0 3 2 . 0 2 8 5 1 7 6 0 0 0 1 . 3 1 8 2 1 9 7 D
1 7 7 . 1 0 2 0 3 2 . 0 3 6 0 9 5 4 D 0 0 2 . 3 6 4 8 5 6 7 0
1 7 7 . 2 0 2 0 3 2 . 0 4 1 0 0 6 6 D 0 0 1 . 7 6 0 1 0 0 9 0
1 7 7 . 3 0 2 0 3 2 . 0 3 4 7 2 7 6 D 0 0 1 . 9 5 8 5 5 6 7 D
1 7 7 . 4 0 2 0 3 2 . 0 3 2 2 3 0 0 0 0 0 2 . 5 7 6 1 0 7 6 0
1 7 7 . 5 0 2 0 3 2 . 0 1 6 9 3 4 6 0 0 0 3 . 0 9 8 5 2 9 5 0
1 7 7 . 6 0 2 0 3 2 . 0 3 0 5 5 2 8 D 0 0 4 . 7 7 2 3 3 1 7 0
1 7 7 . 7 0 2 0 4 2 . 0 2 1 7 4 5 7 0 0 0 1 . 1 7 8 9 1 4 5 D
1 7 7 . 8 0 2 0 4 2 . 0 3 3 0 7 2 4 0 0 0 1 . 4 9 9 2 3 0 4 0
1 7 7 . 9 0 2 0 4 2 . 0 3 5 0 0 3 7 D 0 0 1 . 1 5 4 5 5 6 9 0
1 7 8 . 0 0 2 0 4 2 . 0 4 5 0 2 1 7D 0 0 3 . 5 0 2 3 6 9 7 D
1 7 8 . 1 0 2 0 4 2 . 0 3 3 7 2 3 5 0 0 0 1 . 2 1 3 5 7 4 5 0
1 7 8 . 2 0 2 0 4 2 . 0 3 4 4 3 9 6 0 0 0 4 . 1 4 0 3 2 0 5 0
1 7 8 . 3 0 2 0 4 2 . 0 3 0 9 3 4 9 0 0 0 2 . 9 4 6 6 0 8 0 0
1 7 8 . 4 0 2 0 4 2 . 0 3 6 4 3 4 7 0 0 0 1 . 6 0 2 2 3 6 7 0
1 7 8 . 5 0 2 0 5 2 . 0 4 0 6 2 2 7 D 0 0 5 . 9 9 5 9 0 4 6 D
1 7 8 . 6 0 2 0 5 2 . 0 5 1 1 7 1 0 0 0 0 1 . 8 3 0 9 8 1 5 D
1 7 8 . 7 0 2 0 5 2 . 0 5 9 8 9 4 9 0 0 0 1 . 8 3 4 8 8 4 6 0
1 7 8 . 8 0 2 0 5 2 . 0 5 8 2 1 8 2 0 0 0 2 . 8 2 1 7 9 0 5 0
1 7 8 . 9 0 2 0 5 2 . 0 5 6 9 7 0 9 0 0 0 1 . 6 7 9 7 3 5 7 0
1 7 9 . 0 0 2 0 5 2 . 0 4 5 8 4 1 6 D 0 0 3 . 4 3 8 4 1 7 1 0
1 7 9 . 1 0 2 0 5 2 . 0 6 5 2 9 4 9 0 0 0 5 . 8 6 2 3 6 3 0 D
1 7 9 . 2 0 2 0 5 2 . 0 5 8 9 9 0 6 0 0 0 8 . 2 7 5 9 5 1 4 D
1 7 9 . 3 0 2 0 6 2 . 0 7 1 1 6 2 4 0 0 0 9 . 9 2 1 5 6 1 5 0
1 7 9 . 4 0 2 0 6 2 . 0 7 4 0 6 4 1 0 0 0 3 . 5 3 5 1 0 7 1 D
1 7 9 . 5 0 2 0 6 2 . 0 8 6 3 6 7 0 0 0 0 2 . 2 2  7 4 3 2 0 0
1 7 9 . 6 0 2 0 6 2 . 0 7 6 1 5 1 9 D 0 0 1 . 0 6 7 1 4 9 4 0
1 7 9 . 7 0 2 0 6 2 . 0 7 7 0 0 8 2 D 0 0 2 . 8 4 7 3 8 6 7 0
1 7 9 . 8 0 2 0 6 2 . 0 7 2 8 4 4 7 D 0 0 2 . 3 6 2 1 4 1 8 0
1 7 9 . 9 0 2 0 6 2 . 0 8 3 9 2 4 9 D 0 0 2 . 6 6 1 3 9 3 2 0
1 8 0 . 0 0 2 0 7 2 . 0 8 5 4 4 3 2 0 0 0 1 . 1 4 4 9 5 0 1 0
1 8 0 . 1 0 2 0 7 2 . 0 9 2 5 7 4 5 0 0 0 1 . 5 8  7 6 5 0 9 D
1 8 0 . 2 0 2 0 7 2 . 0 9 7 7 6 1 6 0 0 0 1 . 4 5 4 0 6 9 8 0
1 8 0 . 3 0 2 0 7 2 . 0 9 5 4 4 0 9 D 0 0 2 . 0 4  7 0 9 3 5 0
1 8 0 . 4 0 2 0 7 2 . 0 9 0 7 2 2 1 0 0 0 3 . 1 9 4 0 5 6 6 0
1 8 0 . 5 0 2 0 7 2 . 0 7 8 3 3 3 6 0 0 0 1 . 3 1 5 9 0 9 6 0
1 8 0 . 6 0 2 0 7 2 . 0 9 5 6 6 3 3 0 0 0 4 . 3 6 8 2 4 3 6 D
1 8 0 . 7 0 2 0 7 2 . 0 8 8 8 5 6 6 0 0 0 7 . 4 7 2 2 7 4 6 D
1 8 0 . 8 0 2 0 8 2 . 0 9 6 8 8 2 0 D 0 0 9 . 6 2 2 5 9 6 8 0
1 8 0 . 9 0 2 0 8 2 . 0 9 3 7 5 6 3 0 0 0 6 . 0 6 1 9 0 4 6 0
1 8 1 . 0 0 2 0 8 2 . 1 0 1 6 8 9 6 0 0 0 3 . 3 0 7 1 3 6 6 0
1 8 1 . 1 0 2 0 8 2 . 0 8 7 3 4 0 8 0 0 0 1 . 2 8 2 4 1 5 8 D
1 8 1 . 2 0 2 0 8 2 . 0 8 2 9 2 6 8 0 0 0 2 . 5 6 1 2 7 5 0 D
1 8 1 . 3 0 2 0 8 2 . 0 7 5 3 3 5 7 0 0 0 6 . 7 6 5 4 1 2 9 D
1 8 1 . 4 0 2 0 5 2 . 0 8 6 7 7 8 9 0 0 0 1 . 6 4 4 1 5 4 0 D
1 8 1 . 5 0 2 0 5 2 . 0 8 2 3 8 3 9 0 0 0 3 . 9 3 4 2 2 2 8 D
1 8 1 . 6 0 2 0 9 2 . 0 8 4 0 2 8 9 0 0 0 9 . 6 4 9 9 8 3 0 D
1 8 1 . 7 0 2 0 9 2 . 0 8 2 5 5 0 7 0 0 0 5 . 8 6 2 1 5 0 0 0
1 8 1 . 8 0 2 0 9 2 . 0 7 6 5 2 5 8 0 0 0 2 . 8 0 3 4 2 0  LO
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DISK OPERATING SYSTEM/360 FORTRAN 3 6 G N -F 0 -4 5 1  21
C MIE A AND B MAIN PROGRAM
DOUBLE PRECISION SREF( 2 ) , S,SLAST,DELTA
DOUBLE P R E C I S I O N  W N ( 2 ) , WNM1 ( 2 ) , WNM2 ( 2 ) , A L A S T ( 2 ) , A N E X T < 2 ) , R E F I  2 ) , A (  
1 2 ) , B ( 2 ) , X , F N , U , V , S U , C U , W , W 1 , S H V , C H V , T E M 1 , T E S T  
COMMON R E F , X »A , B , F N , W N , W N M 1 , W N M 2 , A L A S T , A N E X T  
R E A D ( 1 » 5 ) S »D E L T A , S L A S T  
R E A D ! 1 , 5 ) SR E F  
5 FOR MAT( 3 F 1 0 . 8 )
1101 WRITE( 1 3 , 6 6 ) SREF,S
66  FORMAT( 1H11OX 6HRE(N) = F 1 0 . 5 , 5 X 6 H IM ( N ) = F 1 0 .5 ,1 0 X 6 H A L P H A = F 1 0 .5 / 1 H  3X 
11HM 9X5HRE(A)  14X5FI IM(A) 1AX5HRE(B) 1 4 X 5 H IM IB ) )
W R I T E ( 3 , 9 9 9 ) SREF,S 
99 9  F0RMAT(3F10 .  4 )
C I N I T I A L I Z A T I O N
101 FN=0.DO
TEST = <1 . 2 D 0 ) * S + 9 . D 0  
X = S
WN( 1 ) =D S IN (X  )
WN( 2 ) =DCOS( X )
WNM1( 1 ) =WN(2  )
WNM1i 2 ) = -W N ( 1 )
R EF( 1 ) =SREF( 1 )
REF( 2 )=SREF( 2 )
U=REF( 1 ) *X 




W l = l . D 0 / W  
S H V = 0 . 5 D 0 * ( W - W l )
C H V = 0 . 5 D 0 * ( W+Wl)
T E M 1= 1 .D 0 / (S U *S U + S H V *S H V )
ANE XT( 1 ) =SU*CU*TEMl  
ANEXT(2)=SHV*CHV*TEM1  
C STEP UP FOR NEXT CALCULATION
3 A L A S T (1 )=A N E X T( 1 )
ALAST( 2 ) =  ANEXT( 2 )
WNM2(1)=WNM1( 1 )
WNM2( 2 ) =WNM112)
WNM1( 1 ) =WN(1 )
W NM1(2)=W N(2)
FN=FN+1.D0
C COMPUT A 'S  AND B*S  
CALL NEXTAB 
N=FN
W R I T E ( 1 3 , 7 ) N , A , B
7 FORMAT( 1H 1 4 , 5 X 1 P D 1 4 . 7 , 5XD1A. 7 , 5 X 0 1 4 . 7 ,  5 X D 1 4 .7 )
I F ( F N -T E S T ) 1 0 2 , 9 , 9
102 I F ( D A B S l A l l ) ) - l . 0 - 8 ) 2 , 2 , 3  
2 I F ( D A B S ( A ( 2 ) ) - l . D - 8 ) 4 , 4 , 3
4 I F ( DABS I B ( 1 ) ) - l . D - 8 ) 8 , 8 , 3
8 I F ( DABS( B( 2 ) ) - 1 . 0 - 8 ) 9 , 9 , 3
151
0 7 / 2 9 / 6 7  FORTMAIN
9 I F ( S - S L A S T ) 1 2 , 1 0 , 1 0  
12 N=0
A ( 1 ) = 0 .
W R I T E ( 1 3 , 7 ) N , A ( 1 ) , A ( 1 ) , A ( 1 ) , A ( 1 )  
S=S+DELTA 
GO TO 1101 
10 N = - l  
A ( l ) = 0 .
W R I T E ( 1 3 » 7 ) N » A ( 1 ) » A ( 1 ) » A I I ) » A ( 1 J  
REWIND 13 




DISK OPERATING SYSTEM/360 FORTRAN 360N -FO -A 51  21 
SUBROUTINE NEXTAB
DOUBLE PRECISION WN( 2 ) *WNMI<2 ) * WNM2(2  ) , ALAST( 2 ) , ANEXT(2 ) ,R E F < 2 ) .A I 
1 2 ) , B( 2 ) , X , F N  
COMMON REF,X ,A,B,FN,WN,WNM1,WNM2,ALAST,ANEXT
DOUBLE PRECISION STORE 1 ( 2 ) , STORE2( 2 ) , ADENOM<2), BDENOM( 2 ) , ANUM<2 ) ,  
1B NUMC2I,DEN1, TERM1 , DENOM1, DENOM2,TEMP,FACT,STORE,TERM2  
C CALCULATE NEXT ASB FROM LAST







ANEXT( I ) =TERM1+DEN0M1*TEMP 
ANEXT( 2 ) =TERM2-DENOM2*TEMP 
F A C T = ( 2 . D 0 * F N - 1 . D 0 ) / X  
WN( 1) = FACT*WNM1 ( D - W N M 2 1 1)
W N (2 )= F A C T *W N M U 2) -W N M 2(2 )
STORE=FN/X
CALL DIVCPX(  ANEXT,REF,STORED  
STORE1 ( 1 ) = S T O R E I ( I ) +STORE 
CALL MPYCPX(ST0RE1,WN,ST0RE2)
CALL SUBCPX(ST0RE2.WNM1,ADENOM)
ANUMI1 )= W N ( 1 ) *STORE1(11  
A N U M ( 2 ) = W N ( 1 ) * S T 0 R E 1 ( 2 )
ANUM( 1 ) =ANUM( 1 )-WNM1 ( 1 )
CALL DIVCPX(ANUM,ADENOM,A)
CALL MPYCPXI ANEXT,REF,STORED  
STORE1( 1 ) =S TORE 1 1 1 ) +STORE 
CALL MPYCPX(ST0RE1,WN,ST0RE2)
CALL SUBCPX(ST0RE2,WNM1,BDENOM)
BNUM< 1)  =WN< 1 ) * S T O R E H  1)  
b n u m < 2 ) = w n ( d * s t o r e H 2 )





DISK OPERATING SYSTEM/360  FORTRAN 3 6 0 N - F 0 - 4 5 1  21
SUBROUTINE SUBCPX(X,Y ,Z  )
DOUBLE P R E C I S I O N  X ( 2 ) t Y ( 2 ) .  Z ( 2 )





DISK OPERATING SYSTEM/360  FORTRAN 3 6 0 N - F 0 - 4 5 1  21
SUBROUTINE MPYCPX( X »Y , Z )
DOUBLE PRECISION X ( 2 ) tY<2 11Z( 2 ) ,Z1.22 
Z1=X(1)*Y(1)-XI2)*Y(2)
Z 2 =  X ( 1 )  *Y 12 ) +X 12 ) *Y  f 1)
Z ( 1 ) = Z 1  




DISK OPERATING SYSTEM/360 FORTRAN 3 6 0 N - F Q - 4 5 I  21 
SUBROUTINE D I V C P X ( X , Y , Z )
DOUBLE PRECISION X <2) , Y (2),Z<2)♦ZI,Z2,DENOM 
DENOM=Y(l)*Y(l)+Y<2)*Y(2)
Z 1 = ( X ( 1 ) * Y ( 1  ) + X ( 2 ) * Y ( 2 ) J / O E N O M
Z 2 = ( X ( 2 ) * Y ( l ) - X ( l ) * Y t 2 ) ) /DENOM
Z ( 1 ) = Z 1











DISK OPERATING SYSTEM/360 FORTRAN 3 6 0 N - F 0 - 4 5 1  21
TH IS  PROGRAM CALCULATES IN T E N S I T I E S ,  QE, AND OS
DOUBLE PRECISION S R E , S IM ,Y ,Z ,W ,S S Q M R I ,C ,Z E R O  
DIMENSION M( 5 0 0 )
DOUBLE PRECISION REA( 5 0 0 ) , R E B ( 5 0 0 > , IMA( 5 0 0 ) , I M B ( 5 0 0 ) ,
1 SUMRE, SUMIM,SUM1,SUM2, QE,OS, INTSTY,SQMGRE,SQMGIM.XI
DOUBLE PRECISION HALF,ONE,TWO
ZE R 0 =0 .0  
ONE = l .ODO  
TWO = 2 . 0 D 0  
HALF = 0 . 5 D 0  
LIN S =50  
IDEG=180
READ!1 , 1 0 0 0 ) NOALPS 
W R IT E !3 , 1 0 0 0 ) NOALPS 
WRITE 11 4 ) NOALPS,IDEG,ZERO,ZERO  
WRITE( 3 , 2 0 0 0 ) NOALPS, IDEG,ZERO,ZERO  
2 0 0 0  F O R M A T ( 2 I 1 0 , 2 F 1 5 . 5 )
N0=0
READ!1 3 , 1 1 1 1 )
READ( 1 3 , 1 1 2 1 )
WRITE( 3 , 1 1 1 1 )
W R I T E ( 3 , 1 1 2 1 )
39 L=0
40  WRITE( 3 , 1 0 0 )
W R ITE!3 , 1 0 2 )
10 READ!13)  N ,A L P H A ,Y ,Z ,W  
I F ( A L P H A - 1 8 2 . 0 0 0 ) 1 9 , 7 0 , 7 0
19 I F I Y ) 1 0 , 2 0 , 1 0
20  I F ( N) 5 1 , 1 0 , 3 0  
30  MAX = N
READ( 1 3 ) ( M ( I ) , R E A ! I ) , I M A < I ) , REB( I ) ,  IMB( I ) , 1 = 1 , N )
I N I T I A L I Z A T I O N S
SUMRE = O.ODO 
SUMIM = O.ODO 
SUM1 = O.ODO 
SUM2 = O.ODO 
N = MAX 
C = - 1 . 0  
DO 45 1 = 1 , N
c=-c
XI = I
S U M R E = C * ( X I + . 5 ) * < R E A ( I l - R E B ( I ) ) + S U M R E  
S U M l M = C * ( X I + . 5 > * ( I M A ( I I - I M B U ) )+SUMIM 
45 CONTINUE
SQMGRE = SUMRE *SUMRE 
SQMGIM=SUMIM*SUMIM 
INTSTY=SQMGRE+SQMGIM
A LP H A ,
157





I ) *REB( 
I  ) * IM B (













F O R T M A I N
= 0 . 0 0 0  
=  0 . 0 0 0  
=  O.ODO 
= O.ODO 
N = MAX 
DO 9 0  1 = 1 , N 
X I  =  I
S R E = R E A ! I ) + REB! I )
S I M = I M A (  D  + IMBII I  )
SQMGRE=REA( I ) * R E  A ( I  )+REB (
SQMGI M= I M A I I  ) * I M A  I  I )  + IM B !
SUMRE =l  X I+ H A L F )  * S R E + S U M R E
S UM IM= t X I + H A L F ) * S  I M + S U M I M
SUM1= ( TWO*X I +ONE )  *  ( SRE) + S U M 1
SUM2= < T W O * X I + O N E 1 *  ( SQMGRE-+SQMG I M  I  +SUM2
C O N T I N U E
QE= ( T W 0 * S U M 1 ) /  ( A L P H A * A L P H A  )
QS= ! T W 0 * S U M 2 ) /  ( AL P H A * A L P H A  )
WRITE ( 1 4 , 1 0 3 )  A L P H A  » MAX, QE ,  QS,  I  NT STY  
N O = N O + 1
W R I T E ( 3 , 1 0 1 )  A L P H A , M A X , Q S ,  IN T S T Y  
L = L  + 1
I F ( L I N S - L )  6 0 ,  3 9 ,  10 
I F  ( N + 1 )  7 0 ,  5 2 ,  7 0  
1111)
1111 )
1 1 2 2 )
1 1 2 2 )
R E A D t 1 3  
W R I T E ( 3  
W R I T E ( 3  
R E A D t 1 3  
GO TO 3 9  
W R I T E ( 3  
WRITE ( 3  
W R I T E ( 1  
CALL EX 
W R I T E ( 3  


















1 ' , T 2 6 ,  • BACK SCATTER IN TENSIT Y  F U N C T IO N S ' / )
' ,  T 12, F 7  •  2 ,T28 ,  I 4 , T 4 0 ,  1PD 14 .  7 ,  6 X ,  0 1 4 .  7)
* , T 1 4 , ' A L P H A ' , T 2 5 , ' N O .  OF TERM S' , T 4 5 ,  • Q S ' ,  T 6 4 ,  • I *  1 8 0 ) ' / )
F 0 R M A T ! F 9 . 4 , 8 X , I 5 , 7 X 1 P D 1 4 . 8 , 2 ! 4 X D 1 4 . 8 )  )
5)
NUMBER OF ALPHAS USED I S  • ,  15 ,  • ,  NUMBER OF I N T E N S I T I E S * /  
CALCULATED IS ' , 1 5 , ' .  I " S  ARE ON TAPE DRIVE 1 8 1 . ' )  
OPERATOR: PLEASE REWIND BOTH TAPE DRIVES.  THANK Y O U . ' )
1 PROGRAM ERROR' )
I  THE FOLLOWING DATA ARE
USING N=  1 . 5 0 ,  ALPHA® . 0 1 1 . 0 1 )  2 . 0 '  )
USING N=  1 .5 0 ,  ALPHA= 2 . 0 1 0 . 1 ) 1 8 0 . 0 ' )
1 PROGRAM COMPLETE, NORMAL EXIT CALLED')












DISK OPERATING SYSTEM/360 FORTRAN 3 6 0 N - F 0 - 4 5 1  21
DOUBLE PRECISION S I G M A . H , S , F A , A l , A 2 , R l , R 2 , D A , D E L A , L A M D A , A , F  
DOUBLE PRECISION Z.W.SUMZ.SUMM.INTSTY! 2 0 0 0 ) , QE! 2 0 0 0 ) .A LPH A !2 0 0 0 )  
DOUBLE PRECISION ETA,LAM02P,TWOPI, B.D,ZERO  
F ! A , X ) = 1 . 0 / A * * X
ZER0=0
TWOPI= 6 . 2 8 3 1 8 5 3 0 7 1 7 9 6  
L IN S=19
READ IN T E N S I T I E S  FOR ALPH A * .0 1 ( . 0 1 ) I . 9 9 , 2 . 0 1 . I ) 1 8 2 .
8 READ! 14 )N0ALPS,IDEG,ZERO,Z ERO  
N0ALPS=1999
DO 2 1 = 1 , NOALPS>
READ!1 4 , 1 0 0 0 ) ALPHA!1 ) , Q E ( I ) , I N T S T Y I I )
2 CONTINUE
WRITE( 3 . 1 0 0 1 ) NOALPS 
1001 FORMAT( •  NOALPHAS= ' , I 4 J
9 L=0
WRIT E!3 , 1 0 3 0 )
WRITE! 3 , 1 0 3 1 )
WRITE( 3 . 1 0 3 2 ) IDEG 
11 READ! 1 , 1 0 1 0 )A1,DA,A2.XNU.LAMDA  
I F  IA 2 -A L P H A < NOALPS) ) 7 0 0 , 7 0 0 ,  800  
800  A2=ALPHA! NOALPS)





1 =  1
I F ( A l ) l 3 0 , 1 3 5 , 1 3  




I F I A 1 - 1 . 9 9 0 0 ) 1 2 0 , 1 2 1 , 1 2  
121 A l=2.ODO  
GO TO 12 
120 I N D X i = ( D A / . 0 1 D 0 ) + . 5  
I S T R T l = ( A l / . 0 1 D 0 ) + . 5  
DELA=DA
I F I D A - . 0 1 D 0 ) 1 1 8 , 1 1 8 , 1 1 9  
118 INDX1=1
LOWER INTEGRAL STARTS HERE
J= ISTR T1  
A=ALPHA(J)
E T A = I N T S T Y < J ) * F ! A,XNUP1)
S IG M A = 0 . 5 D 0 * Q E ( J ) * F ( A ,X N U M l)









0 7 / 2 7 / 6 7  FORTMAIN
119  00  122 J = I S T R T 1 , 1 9 9 , I N D X 1  
A=ALPHA(J)
Z = 2 . D 0 * I N T S T Y ( J ) * F ( A ,X NUP1)
W=QE(J) * F ( A,XNUM1)
ETA=ETA+Z 
SIGMA=SIGMA+W 
1 2 2  J J = J
ISTRT= I ( JJ+INDX1+51/10)+180  
ETA=DA*(ETA-.5D0*Z>
S IG M A = D A * ( S IG M A - .5 0 0 * W )
ADD PATCH INTERVAL
A=ALPHA( J J )
B=ALPHA<ISTRT)
D=B-A
Z = I N T S T Y ( J J ) * F ( A »  XNUP1)
W = I N T S T Y ( IS T R T ) * F I B ,X N U P 1 )
ETA=ETA+D*lZ+W)
Z = Q E ( J J ) * F ( A ,X N U M 1 )
W=QE( ISTRT ) * F I B*XNUM1 )
SIGMA=SIG MA+.5D0*D*(Z+W)
1 2  1=1
INDX = ( D A / •1  CO) + . 5  
I F I N = ( A 2 / . 1 D 0 ) + 1 8 0 . 5  
IS T R T 1 = 1 STRT1-1  
R1=ALPHA( IS TRT1 )*LAMQ2P 
R2=ALPHA( I F I N  )*LAM02P  
I F ( I N D X 1 - 1 ) 1 8 , 1 8 . 1 9
18 INDX=1  
DA=.1D0
UPPER INTEGRAL STARTS HERE
J=ISTRT  
A=ALPHA(J)
S U M Z = IN T S T Y ( J ) * F ( A |X N U P I )
SU M W =.5D 0*Q E (J I *F (A ,X N U M 1)
ISTRT=J+1
19 DO 20 J = I S T R T » I F I N t I N D X  
A=ALPHA C J >
Z = 2 . D O * I N T S T Y ( J ) * F ( At XNUP1)
W=QE( J ) * F ( A* XNUM1)
SUMZ=SUMZ+Z 
SUMW=SUMW+W






W R IT E (3 , 1 0 A 0 )A L P H A ( IS T R T 1) ,D E L A ,A L P H A ( I F I N ) , R 1 , R 2 . E T A , S I G M A ,LAMDAt
160
/
0 7 / 2 7 / 6 7  FORTMAIN
1 XNU
I F ( L I N S - L ) 9 , 1 1 , 1 1
C
125 WRITE( 3 , 1 0 8 0 )
WRITE( 3 * 1 1 2 5 )
REWIND 13 
50 CALL EXIT  
130 W R IT E 1 3 ,1 1 3 0 )
GO TO 9
C
999  FORMAT 11 3)
1 0 0 0  F 0 R M A T < F 9 . 4 , 2 0 X , D 1 4 . 8 , 2 2 X , D 1 4 . 8 >
1010  FO R M A T !5F 10 .4 )
1030  F O R M A T ! * 1 ' , T 7 , ‘ LOWER INCRMT UPPER• » T 3 8 , • S I Z E • ,
I T 5 , '  I ' , T 1 3 ,  • | *  , T 2 2 ,  • I • , T 3 i , '  I • , T 5 0 , »  | • »T 6 6 ,  • | • , T 8 1 ,  • I *  , T 9 1 , M  • *  
2 T 9 7 » • | * ) /
1031 F 0 R M A T 1 T 7 , ' L I M I T * , T l 6 , ' D E L -  L IM I T  L0WER-R1 U P P E R - R 2 * t T » 7 , ' P H I  
1 ' , T 7 1 , ' O M E G A • , T 8 3 » • LAMBDA* » T 9 4 , ' N U * , |
2 T 5 , • | • , T 1 3 , • | • , T 2 2 , ' | ' , T 3 1 , '  1 • , T 5 0 , '  | * , T 6 6 ,  • I • ,  T 8 1 ,  • I • , T 91  I • ,  
3 T 9 7 ♦ ' | ' ) '
1032 F 0R M A T IT 6 , 'A L P H A -1  ALPHA ALPHA-2* , T 3 7 , ' M I C R O N S ' , T 5 3 ,  13,  157,
1 • D E G R E E S ' , T 8 3 , ' M I C R O N S ' , T 9 7 , '  | • ,
2 T 5 , ' | • , T 1 3 , • I • , T 2 2 , * J• , T 3 l , ' I • , T 5 0 , ' I • , T 6 6 , • I • , T 8 1 , • | • , T 9 1 * • | • / / )  
1040 F 0 R M A T ( 4 X , F 7 . 2 , F 8 . 2 , F 9 . 2 , F 9 . 4 , F 1 0 . 4 , 2 ! 2 X , 1 P D 1 4 . 7 ) ,  0 P F 9 . 4 , F  ^ . 2 )
1080 FORMAT( » 1 ' )
1125  FORMAT!*1 END OF PROGRAM, CALCULATIONS COMPLETED. ' )
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VITA
The a u th o r ,  M ich a e l P a t r i c k  McCormick, was b o rn  in  C an o n sb u rg , 
P e n n s y lv a n ia , on November 2 3 , 19*40. He co m p le ted  h i s  e le m e n ta ry  and 
s e c o n d a ry  e d u c a t io n  i n  C anonsbu rg . A f te r  g r a d u a t io n  from  h ig h  s c h o o l 
i n  1958 , th e  a u th o r  e n te r e d  W ash ing ton  and  J e f f e r s o n  C o lle g e ,  W ash in g to n , 
P e n n s y lv a n ia .  'A f t e r  r e c e iv in g  h i s  B a c h e lo r  o f  A r t s  d e g re e , w i th  h o n o rs  
i n  P h y s ic s  i n  1962 , th e  a u th o r  s e rv e d  w ith  th e  U n ite d  S t a t e s  B u reau  o f  
M in es , H e a l th  an d  S a f e ty  A c t i v i t y ,  P i t t s b u r g h ,  P e n n s y lv a n ia , f o r  th e  
summer, e n t e r in g  t h e  C o lle g e  o f  W illia m  an d  Mary i n  th e  f a l l .  The 
re q u ire m e n ts  f o r  h i s  M a s te r  o f  A r t s  D egree w ere co m p le ted  i n  196*4 w ith  
a  t h e s i s  e n t i t l e d  " S c i n t i l l a t i o n s  i n  th e  I o n o s p h e r e ."  S in c e  t h a t  t im e  
t h e  a u th o r  h a s  b e e n  p e rfo rm in g  th e  r e s e a r c h  f o r  t h i s  p a p e r  w h ile  p u r s u in g  
h i s  d o c to r a l  d e g re e .
